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INTRODUCTION. 


By  reference  to  section  2  of  "An  act  in  relation  to 
State  Printing,"  on  page  417,  Sessions  Laws  of  1889, 
it  will  be  observed  that  the  official  reports  of  this 
department  are  now  limited  to  150  pages,  and  the  publi- 
cation thereof  to  500  copies. 

•  When  it  is  considered  that  Part  I  of  the  Fourth 
Biennial  Report  from  this  office,  made  by  my  able  pre- 
decessor, J.  S.  Greene,  contains  428  pages,  of  which 
there  is  not  a  page  of  superfluous  matter,  that  224  of 
those  pages  are  devoted  exclusively  to  tabulated  state- 
ments of  ditches,  reservoirs,  artesian  wells,  etc.,  giving 
in  concise  form  valuable  and  desirable  information 
thereon;  that,  in  the  irrigation  development  of  the 
State,  new  water  districts  have  been  formed,  many 
additional  ditches  construcfed,  and  expensive  adjudica- 
tions of  water-rights  taken  place  in  various  parts  of  the 
State;  and,  further,  that  in  the  construction  of  State 
bridges,  roads,  canals  and  other  internal  improvements 
provided  for  by  the  last  General  Assembly,  new  duties 
have  devolved  upon  the  State  Engineer,  requiring 
much  additional  space  to  make  full  and  intelligent 
reports  thereon,  it  may  readily  be  seen  that  this  report 
must  be  a  very  brief  and  inadequate  summary  of  the 
operations  of  the  department  during  the  two  years  last 
past,  or  must  transcend  the  limits  prescribed  by  this  act. 

Of  the  3,250  copies  of  Part  I  of  the  Fourth  Biennial 
Report  published,  over  3,000  copies  have  been  already 
distributed  upon  written  and  personal  applications  for 
the  same,  and  daily  calls  are  still  made  for  them,  both 
within  and  without  the  State.  Having  a  wholesome 
respect  for  the  law,  I  shall  indulge  in  no  extended  dis- 
cussions of  problematical  questions,   but  with  a  desire 
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to  present  fully  such  transactions  of  the  office  as  will 
be  of  interest  to  the  people  of  the  State — the  operations 
of  the  department  will  be  given  such  amplitude  as  a 
just  accountability  requires. 

All  statements  of  adjudicated  water-rights,  ditch 
filings,  and  other  statistical  informatian  embraced  in  the 
last  report  from  this  department,  will  be  omitted  in  this, 
but  such  decrees  as  have  been  issued  since  December  i, 
1888,  and  all  filings  of  ditch  statements  made  since  that 
date,  will  be  reported  in  tabulated  form,  as  being  essen- 
tial to  a  general  knowledge  of  the  claims  made  upon  th§ 
water  supply  of  the  various  streams  of  the  State.  This 
information  will,  doubtless,  govern,  to  a  large  extent, 
the  future  construction  of  ditches;  as  coupled  with  a 
knowledge  of  the  mean  discharges  of  the  streams,  reli- 
able data  is  thereby  furnished  upon  which  to  estimate 
the  demands  now  made  upon  the  supply. 


CHAPTER    I. 

The  duties  of  the  office  of  State  Engineer  were 
assumed  April  10,  1889,  at  a  time  when  active  prepara- 
tions were  being  made  for  the  irrigation  season,  and 
when  the  Water  Commissioners  would  soon  be  called 
out  to  prepare  for  the  distribution  of  the  waters  of  the 
streams. 

Each  Commissioner  having  been  supplied  with  a  copy 
of  the  last  report,  embracing  all  the  laws  relative  to  his 
duties'enacted  at  the  time  of  publication  thereof,  it  was 
deemed  advisable  to  'issue,  in  circular  form,  such  recent 
enactments  of  the  Seventh  General  Assembly  as  would 
be  necessary  to  an  intelligent  understanding  of  the  addi- 
tional powers  conferred  and  duties  imposed,  which  circu- 
lar follows  herein: 

TO   WATER  COMMISSIONERS. 

Gentlemen: — Following  will  be  found,  for  your 
guidance,  the  recent  enactments  of  the  Legislature  of 
Colorado,  affecting  your  duties  as  Water  Commission- 
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ers.  They  are  additional  to  and  amendatory  of  the 
statutes  concerning  irrigation,  contained  in  the  State 
Engineer's  report  for   1887-88,  now  in  your  possession. 

You  will  observe  that  it  is  made  the  duty  of  the 
Water  Commissioner  to  be  actively  employed  on  the  line 
of  the  streams  in  his  water  district.  He  should  keep 
himself  posted  daily  as  to  the  flow  of  water  in  the 
streams,  and  as  to  what  ditches  are  taking  water,  in 
order  that  report  thereof  may  be  made  at  any  time  on 
short  notice  from  the  Superintendent  of  Division. 

Locks  should  be  ordered  placed  on  all  head-gates 
where  the  owners  refuse  or  are  unable  to  keep  them 
closed  in  accordance  with  instructions  of  Water  Com- 
missioners. 

Wherever  practicable,  you  will  see  that  waters  supplied 
to  ditches  in  accordance  with  priority,  are  beneficially 
and  economically  used,  or  turned  back  into  the  streams 
for  the  benefit  of  others. 

Very  respectfully, 

J.   P.    MAXWELL,- 

State  E^igineer. 


AN     ACT 


TO  GIVE  POLICE  POWERS  TO  WATER  COMMISSIONERS,  FIX  THEIR 
SALARIES,  DEFINE  THEIR  DUTIES,  AND  PROVIDE  FOR  THEIR 
ASSISTANTS,  AND  TO  REPEAL  CERTAIN  PARTS  OF  ACTS 
INCONSISTENT    HEREWITH. 

Be  it  enacted  by  the  General  Assembly  of  the  State  of  Colorado: 

Section  i.  Water  Commissioners  shall,  in  the  discharge  of  their 
duties,  be  invested  with  the  powers  of  constables,  and  may  arrest  any 
person  violating  his  orders  relative  to  the  opening  or  shutting  down 
of  head-gates,  or  the  using  of  water  for  irrigation  purposes,  and  take 
such  offender  before  the  nearest  justice  of  the  peace,  who  may,  if 
such  offender  be  convicted,  fine  him  in  any  sum  not  exceeding  one 
hundred  dollars,  and  in  default  of  the  payment  of  such  fine,  may 
imprison  him  in  the  county  jail  not  exceeding  thirty  days;  Provided, 
That  the  orders  of  the  Superintendents  of  Irrigation  in  their  respective 
divisions,  and  the  orders  of  the  State  Engineer,  shall  be  held  at  all 
times  superior  to  the  orders  of  Water  Commissioners,  and  shall 
relieve  any  person  acting  in  accordance  with  such  superior  orders 
from  the  penalties  herein  provided;  And,  provided  also,  That  in  like 
manner  the  orders  issued  by  the  State  Engineer  shall  be  held  superior 
to  any  order  issued  by  any  Superintendent  of  Irrigation. 
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Sec.  2.  The  Water  Commissioner  shall  be  entitled  to  pay  at  the 
rate  of  five  (5)  dollars  per  day  for  each  day  he  shall  actually  be 
employed  in  the  duties  of  his  ofi&ce,  and  be  paid  by  the  county  or 
counties  in  which  his  irrigating  district  may  lie.  Each  Water  Com- 
missioner shall  keep  a  just  and  itemized  account  of  the  time  spent  by 
him  in  the  duties  of  his  office,  and  shall  present  a  true  copy  thereof, 
verified  by  oath,  to  the  Board  of  County  Commissioners  of  the  county 
in  which  his  district  may  lie,  and  said  Board  of  Commissioners  shall 
allow  the  same;  if  said  irrigation  district  shall  extend  into  two  or 
more  counties,  then  such  Water  Commissioner  shall  present  his 
account  for  his  services,  verified  as  aforesaid,  to  the  Board  of  County 
Commissioners  into  which  his  district  extends,  and  each  Board  of 
County  Commissioners  shall  pay  its  pro  rata  share  thereof. 

Sec.  3.  The  Water  Commissioner  is  hereby  given  power,  when- 
ever he  shall  deem  it  necessary,  to  emplo}'  a  suitable  assistant  or 
assistants  to  aid  him  in  the  discharge  of  his  duties;  such  assistant  or 
assistants  shall  take  the  same  oath  as  Water  Commissioners,  and  shall 
obey  his  instructions,  and  shall  be  entitled  to  pay  at  the  rate  of  two 
(2)  dollars  and  fifty  (50)  cents  per  day  for  every  day  they  are  so 
employed,  to  be  paid  by  the  County  Commissioners  upon  the  certifi- 
cates of  the  Water  Commissioners. 

Sec.  4.-  Each  Water  Commissioner  shall  keep  an  itemized  account 
of  the  time  of  each  assistant  by  him  employed,  and  shall  certify  the 
same  to  the  Board  of  County  Commissioners,  who  shall  pay  such 
assistant  or  assistants  in  the  same  manner  as  provided  for  payment  of 
Water  Commissioners  in  section  two  of  this  act. 

Sec.  5.  That  section  one  of  an  act  entitled  "An  act  to  amend  an 
act  entitled  an  act  to  regulate  the  use  of  water  for  irrigation,  and  pro- 
viding for  settling  the  priority  of  rights  thereto,  and  for  payment  of 
the  expenses  thereof,  and  for  payment  of  all  costs  and  expenses  inci- 
dent to  said  regulation  of  use,"  approved  February  19,  1879;  approved 
April  9,  1885;  and  also  section  forty-one  of  an  act  entitled  "An  act  to 
regulate  the  use  of  water  for  irrigation,  and  providing  for  settling  the 
priority  of  rights  thereto,  and  for  payment  of  expenses  thereof,  and 
for  payment  of  all  costs  and  expenses  incident  to  said  regulation  of 
use,"  approved  February  19,  1879,  and  all  other  acts  inconsistent,  are 
hereby  repealed. 

Sec.  6.  It  is  hereby  made  the  duty  of  the  Water  Commissioner, 
after  being  called  upon  to  distribute  water,  to  devote  his  entire  time 
to  the  discharge  of  his  duties,  when  such  duties  are  required,  so  long 
as  the  necessities  of  irrigation  in  his  district  shall  require;  and  it  is 
made  his  duty  to  be  actively  employed  on  the  line  of  the  stream  or 
streams  in  his  water  district,  supervising  the  putting  in  of  head-gates, 
waste-gates,  keeping  the  stream  clear  of  unnecessary  dams  or  other 
obstructions,  and  such  other  duty  as  pertain  to  a  guard  of  the  public 
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streams  in  his  water  district;    and  for  willful   neglect  of  bis  duty,  he 
shall  be  liable  to  fifty  dollars'  fine,  with  costs  of  suit. 

Sec.  7.  It  is  the  sense  of  this  General  Assembly  that  an  emer- 
gency exists;  therefore,  this  act  shall  be  in  force  from  and  after  its 
passage. 

Approved  March  25,  1889. 


AN    ACT 


TO     PROVIDE     FOR    ERECTING    HEAD-GATES,    WASTE-GATES,     LOCKS, 
FASTENINGS,   AND  PAYING  THE   EXPENSES  THEREOF. 

Be  in  enacted  by  the  General  Assembly  of  the  State  of  Colorado: 

Section  i.  All  persons,  associations  or  corporations,  who  have 
heretofore,  or  who  may  hereafter  divert  water  for  purposes  of  irriga- 
tion from  any  of  the  public  streams  of  the  State,  shall  erect  and 
maintain  head-gates  and  waste-gates  in  connection  therewith,  and  in 
case  of  failure  or  neglect,  or  refusal  to  do  so,  after  five  days'  notice 
has  been  given  by  the  Water  Commissioner  or  State  Engineer,  then 
said  head-gates  shall  be  constructed-  by  the  Water  Commissioner  of 
the  district  within  which  said  ditch,  canal  or  conduit  may  be  located, 
and  if,  upon  demand,  the  owner  or  owners  of  said  ditch,  canal  or 
conduit  shall  neglect  or  refuse  to  pay  the  expenses  thereof,  then  the 
said  Water  Commissioner  shall  take  such  proceedings  to  recover  the 
same  as  is  now  provided  for  by  sections  1730,  1731  and  1732  of  the 
General  Statutes  of  1883,  in  the  case  of  failure  to  build  and  maintain 
bridges. 

Sec.  2.  All  persons,  associations  or  corporations  shall  put  and 
keep  suitable  locks  and  fastenings  on  their  head-gates,  where  water 
is  conducted  from  the  public  streams  or  heads  of  supply,  and  if  said 
persons,  associations  or  corporations  refuse  or  neglect  to  provide 
locks  and  suitable  fastenings  for  said  head-gates,  after  five  days' 
notice  by  the  Water  Commissioner  of  the  district,  or  by  the  State 
Engineer,  it  is  made  the  duty  of  the  Water  Commissioner  of  the 
water  district  and  its  Superintendent  to  provide  suitable  locks  and 
fastenings,  and  if  the  owner  or  owners  of  said  ditch,  canal  or  conduit 
shall  neglect  or  refuse  to  pay  the  expenses  thereof,  the  Water  Com- 
missioner shall  take  such  proceedings  to  recover  the  same  as  are  pro- 
vided in  section  one  of  this  act;  the  keys  of  said  locks  to  be  under 
the  control  and  in  possession  of  the  Water  Commissioner  of  the  dis- 
trict during  the  season  of  irrigation  or  domestic  distribution  of  water. 

Sec.  3.  In  the  opinion  of  the  General  Assembly,  an  emergency 
exists;  therefore,  this  act  shall  take  effect  and  be  in  force  from  and 
after  its  passage. 

Approved  April  17,  1889. 
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AN     ACT 

IMPOSING   A   PENALTY   FOR  THE    BRIBING    OF    PERSONS    IN    CHARGE^ 
OF   THE   DISTRIBUTION    OF   WATER. 

Be  it  enacted  by  the  General  Assembly  of  the  State  of  Colorado: 

Section  i.  Any  Water  Commissioner,  or  any  Deputy  Water 
Commissioner,  Assistant,  Water  Master,  Superintendent,  IJitch-rider, 
or  other  person  in  charge  of  the  divisions  or  distributions  of  water, 
whether  from  the  public  streams  or  from  any  ditch  or  canal,  who 
shall  take  or  receive  any  money,  promises  or  favors,  or  anything  of 
value,  intended  to  influence  him  dishonestly  to  favor,  or  cause  water 
to  accrue  or  run  to  any  person  or  persons'  advantage,  benefit  or  gain, 
detrimental  to  the  rights  of  others,  shall  be  deemed  guilty  of  a  mis- 
demeanor and  shall  be  fined  in  any  sum  not  less  than  fifty  (50)  dollars 
nor  more  than  three  hundred  (300)  dollars.  Any  person  giving  or 
offering  any  such  money,  promises  or  favors,  or  any  other  thing  of 
value,  to  any  of  the  above  named  persons,  with  intent  as  aforesaid, 
shall  likewise  be  deemed  guilty  of  a  misdemeanor,  and  upon  convic- 
tion thereof,  shall  be  punished  by  a  fine  in  any  sum  not  less  than 
fift}^  (50)  dollars  nor  more  than  three  hundred  (300)  dollars;  and  any 
fines  so  collected  shall  be  paid  into  the  school  funds  of  the  county 
wherein  such  fines  are  collected. 

Sec.  2.  It  is  the  sense  of  this  General  Assembly  that  an  emer- 
gency exists;  therefore,  this  act  shall  be  in  force  from  and  after  its 
passage. 

Approved  April   19,  1889. 


Water  commissi  oners  were  appointed  for  many  dis- 
tricts where  no  adjudications  had  taken  place,  and  where, 
consequently,  no  data  were  available  for  the  equitable 
distribution  of  the  water.  Letters  w^re  received  from 
such  officers,  asking  for  instructions  in  emergencies  of 
this  kind,  and  setting  forth  that  conflicts  had  arisen 
wherein  there  was  no  basis  for  the  settlement  of  the 
respective  rights  of  the  owners  .of  ditches,  there  being 
no  decrees.  In  some  of  these  districts  there  was  also 
reported  to  be  a  general  apathy  in  the  matter  of  proving 
up  their  rights,  and  especially  if  expense  was  to  be 
incurred  in  the  measurement  of  ditches  for  the  better 
information  of  the  court.  Believing  that  Water  Com- 
missioners could  exercise  the  duties  of  their  offices 
legally,    only   where    the    courts    had    determined    the 
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respective  rio^hts  of  ditches  and  issued  decrees  therein, 
the  followins:  circular  letter  was  sent  to  all  Commission- 
ers  who  were  not  armed  with  such  decrees: 

State  ExCxIneer'vS  Oefice,  ) 
Denver,  Colo.,  1889.       J 

Dear  Sir: — The  following  is  a  copy,  in  part,  of 
paragraph  1784  of  the  General  Statutes  of  Colorado  for 
1883. 

"No  claim  of  priority  of  any  person,  association  or  corporation, 
on  account  of  any  ditch,  canal  or  reservoir,  as  to  which  he  or  she 
or  they  shall  have  failed  or  refused  to  offer  evidence  under  any 
adjudication  herein  provided  for,  or  heretofore  provided  for  by  said 
act,  the  title  of  which  is  recited  in  section  four  hereof,  shall  be 
regarded  by  any  Water  Commissioner  in  distributing  water  in  times 

of  scarcity  thereof,  until  such  time  as a  decree  adjudging 

such  priority  to  such  ditch,  canal  or  reservoir  has  been  entered,  and 
certificate,  such  as  mentioned  in  section  four  hereof,  shall  have  been 
issued  to  claimant  and  presented  to  the  Water  Commissioner." 
(Section  22,  pages  154-55,  Acts  1881.) 

It  will  be  observed  from  the  above  paragraph  that 
the  warrant  of  authority  to  the  Water  Commissioner  to 
distribute  water,  is  the  certificate  of  the  Clerk  of  the 
District  Court,  setting  forth  the  date  of  priority  and  the 
quantity  decreed;  hence  in  water  districts  where  there 
are  no  decrees,  there  will  be  no  occasion  for  a  Water 
Commissioner,  and  in  districts  where  adjudications  have 
been  had  on  a 'portion  of  the  ditches,  such  portion  only 
will  be  recognized  in  the  allotment  of  water  in  times  of 
scarcity. 

The  tangled  web  of  difficulties  that  has  arisen  in  the 
Northern  and  older  irrigating  districts  of  the  State, 
resulting  from  decrees  based  upon  erroneous  statements 
as  to  size  and  capacities  of  ditches,  as  well  also  as  to 
dates  of  construction  and  priority,  should  constitute  a 
valuable  lesson  to  the  newer  districts  of  the  South  and 
West. 

It  is  to  the  interest  of  every  ditch  owner  to  secure  an 
adjudication  of  the  water-rights  connected  with  his 
ditch  at  the  earliest  practicable  moment,  in  order  to  get 
the  benefit  of  the  legal  distribution  of  the  water,  and  it 
is  vitally   to  his  interest  to  see  to  it  that  the  decree  to 
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every  other  ditch  in  his  district  is  based  upon  facts  as  to 
capacity  and  date  of  priority. 

Where  a  ditch  has  received  a  decree  for  water  in 
excess  of  its  carrying  capacity,  it  is  a  very  natural  thing 
for  the  owner  to  enlarge  in  cleaning  out  his  ditch  until 
it  will  carry  the  water  decreed,  thereby  eventually  secur- 
ing a  quantity  of  water,  dating  back  to  the  original  con- 
struction to  which  the  ditch  was  not  justly  entitled,  but 
still  in  accordance  with  the  decree.  This,  necessarily, 
injuriously  affects  post-dated  ditches. 

While  water  would  not  be  allowed  to  a  ditch  in 
accordance  with  such  increased  capacity,  if  satisf^ictory 
proof  was  furnished  as  to  its  actual  capacity  at  the  time 
of  the  decree,  yet  it  must  be  remembered  that  after  the 
lapse  of  several  years,  such  proof  will,  in  a  majority  of 
cases,  have  passed  beyond  the  reach  of  the  parties  inter- 
ested, as  can  be  instanced  repeatedly  in  the  experience 
of  the  older  districts,  which  have  passed  through  this 
ordeal. 

To  avoid  these  shoals  upon  which  the  older  irriga- 
tion districts  have  floundered,  it  is  earnestly  recom- 
mended that  great  care  be  exercised  in  placing  before 
the  courts  accurate  data  upon  which  to  base  the  decrees 
for  water  to  the  respective  ditches.  In  this  matter  every 
ditch  owner  of  the  district  is  interested. 

Claims  are  often  made  that  where  no  decrees  have 
been  issued  the  water  could  be  distributed  from  informa- 
tion furnished  by  the  statements  filed  in  the  State 
Engineer's  office,  but  aside  from  the  plain  provisions  of 
the  law  heretofore  quoted,  the  statements  so  furnished 
are,  many  of  them,  so  deficient  in  data  as  to  be  entirely 
useless  for  such  a  purpose;  nor  are  they  necessarily  evi- 
dence of  the  existence  of  the  ditches  on  the  ground, 
many  of  them  being  filed  as  evidence  of  intention  and 
preliminary  to  construction,  and  may  never  have  been 
followed  by  actual  construction,  or  may  have  been  built 
with  increased  or  decreased  capacity. 

It  is  hoped  that  County  Commissioners,  and  other 
officials,  in  the  interest  of  their  respective  counties,  will 
aflford  every  possible  facility  tending  toward  the  proper 
adjudication  of  water-rights,  and  will  encourage  and 
assist  Water  Commissioners  in  building  up  a  system  of 
water  distribution  that  will  give  security  and  perma- 
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nence  to  water-rights,  and  consequent  freedom  from  the 
serious  complications  that  have  resulted  from  the  loose 
methods  heretofore  prevailing. 

Very  respectfully, 

J.   P.  MAXWELL, 

State  E^igineer. 


The  early  summer  of  1889  found  an  unusual  de- 
ficiency in  the  water  supply  of  the  South  Platte  and 
Arkansas  divisions,  and  had  it  not  been  for  timely 
rains  severe  losses  in  crops  would  have  been  inevitable. 
The  position  of  Water  Commissioner  is  no  sinecure  at 
such  times,  and  his  difficulties  were  augmented  by  a 
failure  on  the  part  of  many  ditch  owners  to  provide 
suitable  head-gates  for  the  regulation  of  the  water 
supply  to  their  ditches,  and  rating  flumes  for  its  proper 
measurement. 

The  absence  of  head-gates  was  principally  notable 
in  the  smaller  ditches,  but  rating  flumes  were  wanting 
in  all  classes.  The  Water  Commissioners  were  re- 
quested to  furnish  this  office  with  a  list  of  the  names 
of  the  ditches  in  which  no  rating  flumes  had  been  con- 
structed, or  in  which  they  were  out  of  repair,  also  the 
names  and  addresses  of  the  managers  of  such  ditches, 
whereupon  notices  were  sent  to  each,  accompanied  by 
plans  and  instructions  for  the  construction.  This  re- 
sulted in  the  building  of  quite  a  number,  but  many  are 
still  wanting.  While  the  law  provides  for  the  con- 
struction of  flumes,  there  is  no  penalty  affixed,  hence 
enforcement  is  impracticable. 

The  demands  for  ratings  on  new  flumes,  re-ratings 
on  old  ones,  and  the  gaugings  of  the  streams  have  kept 
one  assistant  in  the  field  in  the  South  Platte  division 
continuously  during  the  irrigating  season. 

One  hundred  and  twenty-five  ditches  have  been 
rated,  at  the  request  of  Water  Commissioners,  for 
their  better  information  in  the  distribution  of  waters. 
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COUNTY    BOUNDARIES. 

On  the  twelfth  day  of  September,  1889,  the  County 
Commissioners  of  Garfield  county  petitioned  the  State 
Engineer  to  survey  and  definitely  establish  the  boundary 
line  between  Garfield  county  and  the  counties  of  Pitkin 
and  Mesa,  in  accordance  with  the  provisions  of  an  act 
of  the  General  Assembly  of  the  State  of  Colorado, 
approved  April  4,  1887. 

It  being  impracticable  to  give  personal  attention  to 
this  work,  Frank  P.  Monroe,  a  competent  engineer,  of 
Glenwood  Springs,  was  specially  deputized  for  that  pur- 
pose, and  after  due  notice  to  the  County  Surveyors  of 
the  interested  counties  to  appear  and  assist  in  the  survey, 
began  work  in  the  field  on  the  fourteenth  day  of  October, 
1889.  Following  is  an  extract  from  the  deputy's  report, 
showing  his  method  of  determining  and  locating  the 
south-east  corner  of  Garfield  county — this  being  the 
initiatory  point  in  securing  the  boundary  line. 

EXTRACT. 

The  south-east  corner  of  Garfield  county  I  found  to 
be  on  the  parallel  of  latitude  39°,  22',  10.5^^  north,  and 
31,929.8  feet  west  of  the  107th  meridian,  west  longitude. 

The  last  official  point  on  the  107th  meridian,  west 
longitude,  I  found  to  be  located  near  the  town  of  Crested 
Butte,  as  described  in  the  certified  copy  of  official  notes 
of  said  meridian  point.  I  then  extended  the  107th 
meridian,  west  longitude,  due  north,  across  the  Roaring 
Fork  river. 

The  location  of  the  39°,  22',  10.5^^  parallel  of  latitude 
north,  was  obtained  by  a  system  of  triangulations  from 
Sopris  Peak,  the  latitude  of  which  is  definitely  and  accu- 
rately given  in  the  notes  of  Hayden's  Topographical 
Survey  of  the  State  of  Colorado. 

The  parallel  of  latitude  39°,  22^  10.5^^  north,  was 
found  to  be  38,204.706  feet  due  north  from  the  Triangu- 
lation  Station   on  Sopris  Peak,  whereby  the  south-east 
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corner  of  Garfield  county  was  located  and  established  by 
a  cedar  post  4%^  inches  square,  and  5  feet  long,  set  in  the 
ground  2  feet,  with  a  mound  of  earth,  marked  "Garfield" 
on  the  north-west,  and  "Pitkin"  on  the  south-west  side. 

At  this  point  I  obtained  a  true  west  course,  and  con- 
tinued the  same  by  a  straight  tangent  line,  with  proper 
correction  offsets. 

The  boundary  line  is  shown  to  be  defined  by  plain 
and  substantial  mounds  and  marks,  at  each  and  every 
mile,  references  being  made  to  natural  dbjects. 

The  survey  was  completed  on  the  nineteenth  day  of 
June,  1890. 

Field  notes  and  maps  of  the  survey  were  filed  in  this 
office  September  15,  1890,  and  certified  copies  duly  fur- 
nished the  Boards  of  County  Commissioners  of  the  three 
counties  interested. 


RESERVOIRS. 

Section  2  of  an  act  of  the  Seventh  General  Assembly, 
relating  to  the  State  Engineer,  provides  that  he  shall 
collect  "all  necessary  data  regarding  the  location,  size, 
cost  and  capacity  of  dams  and  reservoirs  hereafter  to  be 
constructed,  and  like  data  regarding  the  feasibility  and 
economical  constructions  of  reservoirs  on  eligible  sites, 
of  which  he  may  obtain  information  and  the  useful  pur- 
poses to  which  the  water  from  the  same  may  be  put." 

Pursuant  to  this  end  circulars  were  prepared  and 
sent  out  to  Water  Commissioners  and  others,  asking 
information  on  the  points  therein  contained. 

Such  reports  as  were  received  have  been  tabulated 
and  will  be  found  in  the  statements  of  the  respective 
districts.  Much  of  the  information  desired  is  wanting 
in  the  circulars  returned,  and  many  Commissioners  have 
not  responded;  others  had  no  information  to  give. 

There  are  a  total  of  333  filings  for  reservoirs  in  this 
office,  and  244  of  them  made  within  the  last  two  years. 
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From  the  estimated  capacities  of  these,  and  from  the 
reports  of  eligible  sites,  there  can  be  little  question  but 
the  surplus  waters  of  our  streams  will  be  fully  conserved, 
at  no  distant  day,  and  further,  that  the  opportunities  for 
storage  are  abundant  throughout  the  State. 

The  storage  of  the  storm  waters  of  the  plains,  is  a 
matter  that  has  received  marked  attention  during  the 
past  year.  A  very  notable  enterprise  of  this  kind  may 
well  receive  a  passing  notice  here. 

Some  35  miles  south  of  Denver,  on  Cherry  creek, 
the  Denver  Water  Storage  Company  have  constructed  a 
dam  across  the  stream,  for  the  purpose  of  impounding 
the  storm  and  surplus  waters  of  Cherry  creek. 

The  dam  is  a  massive  stone  structure  of  mixed 
masonry  and  dry  rubble,  and  has  the  form  longitudi- 
nally of  a  well  spread  V.  Its  greatest  height  is  65  fe^t, 
and  crest  length,  586  feet.  The  inner  wall  is  of  random 
rubble  masonry,  is  8  feet  thick  at  the  base,  and  has  a 
batter  of  i  in  10.  The  outer  wall  is  block,  coursed 
rubble  masonry,  has  a  slope  of  i  to  i,  and  is  stepped. 
The  interior  is  filled  with  stones  of  all  sizes,  promis- 
cuously but  compactly  placed. 

The  dam  presents  an  imposing  appearance,  and  has  a 
large  factor  of  safety,  so  far  as  gravity  is  concerned. 

The  catchment  basin  is  reported  to  have  an  area  of 
about  125  square  miles,  and  the  reservoir  a  capacity  of 
229,000,000  cubic  feet. 

This  enterprise  will,  undoubtedly,  result  in  the 
reclamation  of  several  thousand  acres  of  otherwise  arid 
lands. 

Several  thousand  acres  more  have  already  been  re- 
claimed by  similar  enterprises  on  the  Bijou,  east  of 
Denver. 

From  the  reports  of  Water  Commissioners  and  from 
information  obtained  through  other  sources,  it  is  esti- 
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mated  that  during  the  season  of  1890  there  were  irri- 
gated from  stored  waters  in  Division  No.  i,  South 
Platte,  about  100,000  acres;  10,000  acres  of  this  amount 
beincr  reported  from  District  No.  .^  on  the  Cache  la 
Poudre,  and  12,000  acres  from  District  No.  4,  on  the 
Big  Thompson,  as  estimated  by  the  respective  Water 
Commissioners. 

The  stored  waters  being  used  in  connection  with  that 
running  in  ditches,  renders  it  impracticable  to  determine 
accurately  the  acreage  irrigated  therefrom,  but  the 
figures  are  given  as  close  approximations. 

Colorado  is,  evidently,  now  entering  upon  an  era  of 
reservoir  construction,  the  necessity  for  which  has 
become  apparent  wherever  there  is  a  deficient  water 
supply  during  the  irrigating  season,  and  as  there  is  art 
element  of  danger  connected  with  such  improvements, 
all  possible  safeguards  should  be  provided  against  such 
disasters  as  have  occurred  in  other  sections  of  the 
country  within  the  past  few  years. 


GAUGING    STATIONS. 

No  little  annoyance  and  uncertainty  has  resulted 
from  the  temporary  and  changeable  character  of  our 
gauging  stations.  Excepting  as  to  Station  No.  i,  on 
the  Cache  la  Poudre,  the  sites  have  been  selected  prin- 
cipally with  reference  to  convenience  for  observers, 
taking  the  most  uniform  buiks  and  beds  in  the  vicinity 
of  some  house  where  the  occupant  could  be  secured  at 
little  cost  to  attend  the  readings.  Each  flood  storm  will 
change  the  cross-section,  scouring  the  bed  or  filling  in 
with  sand  and  eroding  the  banks,  thus  materially  modi- 
fying the  area  and  necessitating  a  new  profile.  Much 
of  the  time  of  an  assistant  is  occupied  in  this  work. 

Station  No.  /,  above  referred  to,  was  originally  con- 
structed,   under    the    supervision    of  Mr.    Nettleton,    at 

considerable  cost   to  the  people  of  that  district,  and  for 
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a  time  gave  very  satisfactory  results.  The  floor  was  of 
plank,  resting  on  piling,  and  the  walls  timbered  and 
planked.  During  the  administration  of  Mr.  Greene, 
however,  the  walls  partially  gave  way,  and  were  re- 
placed by  masonry  walls,  and  the  floor  became  so  bulged 
and  rotted  as  to  necessitate  removal  entirely,  after  which 
changes  in  the  bed  occurred  and  the  results  were  not  so 
reliable.  There  is  a  clock-work  register,  at  this  station, 
requiring  attention  but  once  a  week,  under  ordinary 
circumstances,  which  furnishes  an  accurate  record  of 
the  rise  and  fall  in  the  stream.  The  expense  of  an 
observer  at  this  station  has,  until  this  year,  been  borne 
by  the  General  Government,  but  since  their  abandon- 
ment, has  been  paid  by  this  Department. 

Stations  Nos.  8  and  5,  on  Big  Thompson  and  St. 
Vrain  Creeks,  have  been  maintained  at  their  old  sites, 
but  are  subject  to  the  general  criticisms  heretofore  made. 
The  plain  rods  used  require  observations  three  times  a 
day. 

Station  No.  7,  oji  Boulder  Creek.^  was  located  some 
four  miles  above  Boulder  in  the  canon,  but  the  observer 
moving  away,  a  new  site  was  selected  some  two  miles 
nearer  town;  rough,  dry  walls  were  built,  a  small  build- 
ing erected,  and  the  plain  rod  replaced  by  a  clock-work 
register.  This  has  given  fair  satisfaction,  and  cost, 
including  pipe,  building,  etc.,  $69.30. 

Station  No.  ^,  on  Clear  Creek^  is  one  of  the  most 
important  in  the  South  Platte  Division,  and  affords  the 
least  reliable  information. 

Repeated  changes  have  been  made  in  the  location  of 
the  site,  but  without  materially  improving  the  result. 

The  sediment,  sand  and  silt  carried  in  the  water  are 
continually  modifying  the  cross-section,  so  that  the  pro- 
file of  one  day  has  little  value  the  next. 

Two  gaugings  made  in  August,  with  practically  the 
same  readings  on  the  rod,  gave  a  discharge  in  one  case 
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of  212.25  cubic  feet  per  second,  and  in  the  other,  143.70 
cubic  feet  per  second,  a  difference  of  68.55  cubic  feet 
per  second. 

A  gauging  made  Alay  23,  with  the  rod  at  1.60  feet  gave 
a  discharge  of  472.33  cubic  feet  per  second.  Another 
made  June  6,  following,  with  a  reading  on  the  rod  of 
1.70  feet,  gave  a  discharge  of  423.88  cubic  feet  per 
second,  o.  10  greater  height  on  the  rod,  in  the  latter  case 
giving  48. 45  cubic  feet  less  discharge. 

The  plain  rod  is  used,  requiring  three  readings  a  day, 
and  while  an  observer  has  been  employed  for  the  station, 
little  benefit  has  accrued  to  the  department,  as  it  has 
been  impossible  to  furnish  the  Water  Commissioner 
reliable  data  for  the  distribution  of  water,  and  it  is 
impracticable  to  make  a  diagram  of  the  discharge. 

A  permanent  cross-section  should  be  established  on 
this  stream,  with  masonry  walls  and  flagging  floor,  also, 
a  weekly  register  attached,  otherwise  the  observations 
had  as  well  be  discontinued. 

Bear  Creek  Statio7i  No.  6. — This  station  has  been 
•changed  to  Morrison,  to  suit  the  convenience  of  an 
observer,  the  section  being  equally  as  good  at  the  latter 
place. 

South  Platte  Station  No.  j. — This  station  has  also 
followed  the  fortunes  of  various  observers.  The  Deans- 
bury  Station  being  discontinued  for  want  of  an  observer. 
It  w^as  located  some  two  miles  below,  afterwards  four 
miles  below,  and  thence  transferred  back  to  Deansbury, 
as  parties  could  be  found  to  attend  the  observations.  It 
is  now  located  at  the  latter  place,  and  a  plain  rod  used 
for  reading  the  water  heights. 

Unco7npahgre  Gauging  Station  No.  i. — At  the 
urgent  request  of  the  Superintendent  of  Division  Xo.  5, 
representing  the  ditch  owners  in  district  No.  41,  a  gaug- 
ing station  was  established  in  July,  1890,  on  the  Uncom- 
pahgre   river,    about   eight   miles  above    Montrose  and 
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near  the  head  of  the  Uncompahgre  canal.  Deputy  State 
Engineer  J  S.  Titcomb  was  sent  over  for  that  purpose, 
and  was  assisted  by  E.  B.  Sawyer,  Division  Superin- 
tendent. William  Sigafus  acted  as  observer  to  October 
15,  when  he  was  ordered  to  discontinue  for  the  season. 

The  observers  for  the  various  gauging  stations  are 
paid  from  the  State  Engineer's  Assistant  Fund,  at  the 
rate  of  $5  and  $10  per  month,  the  price  being  regulated 
by  the  distance  traveled  and  labor  connected  therewith. 
Where  the  rod  is  used,  and  three  observations  are  re- 
quired each  day,  it  cannot  be  expected  that  close  atten- 
tion and  accuracy  will  be  attained  for  the  small  pittance 
allowed,  hence  reports  from  such  stations  have  to  be 
taken  with  some  degree  of  allowance. 

The  principal  object  to  be  attained  in  the  mainte- 
nance of  these  stations  should  be  the  furnishing  of  accu- 
rate information  as  to  the  daily  discharge  of  each  stream, 
and  the  rapid  transmission  of  any  chauges  to  the  Water 
Commissioner,  to  the  end  that  his  distribution  to  the 
ditches  may  be  regulated  thereby.  With  the  daily,  and 
sometimes  hourly,  fluctuations  of  our  streams  during  the 
irrigating  season,  this  knowledge  is  essential  to  the 
proper  conservation  of  the  waters.  The  Water  Commis- 
sioner, through  some  station  central  to  the  district, 
should  have  close  connection  with  the  observer  by  tele- 
phone or  other  rapid  transit,  and  in  this  manner  antici- 
pate the  coming  changes  and  regulate  his  head-gates 
accordingly. 

With  permanent  and  reliable  gauging  stations,  and 
proper  facilities  for  transmitting  the  record  on  occasions 
of  rapid  rises  in  the  streams,  many  ditches,  closed  by 
reason  of  scarcity,  could  be  temporarily  supplied  with 
water  and  relief  afforded  to  suffering  crops,  where  now 
the  opportunity  is  lost  on  account  of  delayed  information. 

Such  improvements  will  require  but  a  moderate 
expenditure  of  money,  and  the  benefits  derived  there- 
from will  amply  repay  the  outlay. 
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Graphical  presentation  of  the  mean  daily  discharges 
of  all  the  streams  having  gauging  stations,  for  the  years 
1889  and  i8go,  excepting  Clear  creek,  are  herewith  trans- 
mitted. Also,  tabulated  statements  showing  their  mean 
daily  discharge,  and  their  mean  discharge  during  the 
irrigating  season. 

The  gaugings  on  the  Cache  la  Poudre,  Arkansas  and 
Rio  Grande  rivers  were  taken  for  every  month  in  the 
year,  and  complete  tables  are  given,  from  which  the 
annual  discharge  can  be  determined.  On  the  other 
streams  there  are  no  facilities  for  correct  gaugings  dur- 
ing the  winter  months,  when  the  ice  forms  on  the  mar- 
gins and  elsewhere,  obstructing  the  flow  of  water  and  con- 
tinuously changing  the  cross-sections;  hence  observers 
were  en]ployed  only  during  the  irrigating  season,  or 
from  April  to  November.  The  gaugings  of  the  South 
Platte,  at  Denver,  are  also  given,  as  showing  the  daily 
flow  into  District  No.  2.  The  table  for  Bear  creek  in 
i88q  is  not  complete,  owing  to  the  washing  out  of  the 
rod  by  a  flood,  and  the  abandonment  of  the  station  by 
the  observer,  without  notice  to  this  office. 

Much  desirable  information  could  be  obtained  if 
observations  were  taken  on  all  the  streams  throughout 
the  year,  as  thereby  the  amount  of  water  available  for 
storage  on  each  stream  could  be  ascertained;  with  suit- 
able stations  this  could  be  done.  Plans  for  the  different 
stations  have  been  prepared  by  the  office,  and  estimates 
of  the  cost  of  construction  in  each  case. 
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TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SECOND- 
OF  TIME,  OF  THE  CACHE  LA  POUDRE  RIVER,  AT  GAUGING 
STATION   No.   1. 

1889. 
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154 

71 

67 

107 

89 

i& 

19 

243 

75 

44 

122 

807 

1534 

385 

225 

73 

69 

III 

73 

19 

20 

306 

89 

43 

Id 

736 

i486 

366 

193 

73 

75 

lOI 

67 

2a 

21 

324 

lOI 

43 

lOI 

822 

I3I5 

3« 

178 

73 

73 

lOI 

61 

21 

22 

342 

lOI 

47 

lOI 

1055 

1307 

294 

150 

75 

71 

93 

55 

22- 

23 

255 

134 

48 

lOI 

1062 

1242 

378 

■46 

73 

69 

98 

58 

23 

24 

164 

150 

46 

107 

1086 

II78 

360 

141 

73 

69 

89 

73 

24 

25 

146 

198 

46 

146 

1147 

1062 

336 

141 

70 

69 

67 

61 

25 

26 

118 

198 

43 

198 

1380 

IOI6 

312 

III 

68 

71 

58 

71 

26 

"M 

89 

173 

43 

237 

1364 

948 

265 

98 

71 

73 

45 

81 

27 

28 

118 

142 

43 

288 

1642 

874 

271 

86 

71 

75 

56 

67 

2& 

29 

108 

44 

342 

i486 

837 

306 

81 

69 

86 

65 

43 

29 

30 

98 

.  .  . 

47 

312 

1477 

837 

416 

67 

67 

85' 

73 

41 

30 

31- 

73 

55 

1886 

44S 

71 

92 

39 

31 

S  154.77 

110.32 

53.77 

"2.57 

763.84 

1338.70 

504.25 

187.61 

68.60 

69.64 

87.40 

64.32, 

STATE   ENGINEER. 
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TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SECOND 
OF  TIME,  OF  THE  CACHE  LA  TOUDRE  RIVER,  AT  GAUGING 
STATION   No.   1. 


Day_ 
Jan. 

i  i 

t 

a 

s 

'1  1 

<     1 

ll 

j 

3    1 

s 

< 

1 

.   1 

0  1 

> 

1 

3 

1 

I 

i 

45 

104 

89   ! 

73 

435   ,1736 

1     1 
|97o 

360 

159 

57  ! 

89 

67 

I 

2 

65   j 

133 

.0.   1 

71 

494    1804 

,  963   1 

1 

342 

173 

55    ! 

83 

60 

2 

3 

69 

137 

lOI 

69 

552    1 

625 

957 

324 

1S3 

''  I 

81 

61 

3 

4 

78   i 

133 

92 

71 

666 

510 

S96 

1 

294 

159 

1 

='    1 

78 

55 

4 

5 

101   ' 

104  ] 

78 

73 

764 

339 

;  852 

=55 

150 

60 

69 

52 

5 

6 

101 

78 

71 

92 

722 

225 

:   822 

222 

138 

73 

67 

67 

6 

7 

83 

75 

67 

107 

633 

139 

764 

.83 

130 

73 

71 

46 

7 

8 

75   i 

75 

65 

101   i 

666 

1 78 

1736   1 

173 

130  -  i 

73 

73 

52 

8 

9 

59   ' 

89 

71 

98 

729 

193 

1857 

198 

122 

73 

71 

48 

9 

10 

78 

107 

58 

89 

743 

217 

|770 

336 

III 

73 

68 

50 

10 

11 

86 

104 

49 

98 

800 

201 

712 

403 

108 

67 

58 

107 

II 

12 

98 

98 

47 

107 

836 

I186 

i  601 

1 

348 

lOI 

89 

55 

80 

12 

13 

104 

86 

52 

122 

800 

1242 

590 

354  . 

98 

118 

49 

'' 

13 

14 

101 

78 

52 

.37 

729 

1225 

546 

403 

89 

118 

52 

65 

14 

15 

101 

73 

60 

137 

736   ; 

1282 

I   613 

397 

S5 

n8 

44 

58 

15 

i6 

XOI 

85 

85 

133 

807 

1315 

1 

,  533 

385 

85 

lOI 

39 

60 

16 

17 

78 

75 

104 

133 

888 

1331 

I481 

385 

85 

80 

41 

63 

17 

i8 

78 

73 

lOI 

141 

1078 

1339 

:  515 

306 

8. 

81 

42 

67 

i3 

19 

81 

69 

101 

178 

1 109 

1298 

!  559 

383 

81 

81 

43 

53 

.9 

20 

78 

49 

lOI  . 

237 

1 186 

1266 

559 

366 

86 

83 

52 

55 

20 

21 

75 

43 

lOI 

243 

1388 

1266 

1000 

348 

89 

83 

55 

44 

21 

22 

78 

52 

107 

271 

1592 

1258 

1023 

294 

92 

^^ 

61 

67 

22 

23 

83 

49 

125 

300 

1461 

1282 

613 

271 

i  78 

73 

63 

67 

^3 

24 

92 

37 

114 

336 

1405 

1225 

,502 

,282 

73 

78 

69 

58 

. 

25 

73 

49 

104 

455 

1469 

1201 

448 

251 

73 

78 

61 

55 

25 

26 

73 

1 
:   44 

lOI 

474 

1583 

1163 

i  403 

238 

73 

78 

65 

60 

26 

27 

78 

52 

!98 

.481 

1651 

"55 

|403 

;234 

!  73 

1 
89 

73 

,7^ 

\"^ 

28 

83 

69 

98 

435 

1710 

1139 

!  360 

183 

73 

89 

55 

S3 

|28 

29 

;  89 

.  .  . 

ss 

372 

1650 

1062 

'  348 

178 

65 

89 

53 

lOI 

1'' 

30 

1^7 

.  . 

78 

366 

I5'0 

1016 

:  336 

159 

58 

89 

63 

1  86 

|3o 

31 

!  78 

1 

1 

78 

,1575 

:  366 

|I50 

1  .  .  . 

1 

92 

,•  •  • 

1 
101 

;3i 

s 

j  82.03 

78.57 

85. o< 

200.0c 

1044.09 

1313.9 

3'  648.32 

290. 4S 

103.36 

80.42 

61.43 

65.48 

IS 

24 


FIFTH    BIENNIAL   REPORT, 


TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SECOND 
OF  TIME  OF  THE  SOUTH  PLATTE  RIVER,  AT  GAUGING  STATION 
No.  3. 


Day 


April 


June 


July        August         Sept.     '  October   ■  Day 


I 

249  , 

589 

245 

1  ^°5 

158 

1 
no 

i  ' 

2 

216 

59J 

245 

,  146 

158 

no       2 

3   !  . 

217 

595 

230 

130 

no 

no      3 

4   i  . 

230 

610 

230 

140 

j  no 

130      4 

5 

1S3 

485 

236 

105 

'   95 

130      5 

6 

1   185 

1  450 

230 

102 

92 

165       6 

7 

1   198 

430 

220 

no 

95 

168       7 

8 

j   210 

420 

230 

121 

no 

160       ;     8 

9 

1   220 

389 

318 

292 

i  "^ 

no 

9 

10   i  . 

310 

438 

416 

1  213 

112 

"5 

10 

II  '    . 

318 

480 

643 

462 

n2 

120      II 

1 

12   i   . 

1 

323 

485 

517 

445 

1  112 

130 

12 

13 

300 

480 

536 

517 

112 

120 

13 

14 

695 

480 

445 

480 

I  n2 

no 

14 

15 

728 

510 

606 

283 

230 

no 

15 

i6 

782 

430 

517 

254 

1  '^° 

100 

16 

17 

1  770 

380 

426 

130 

200 

100 

»7 

i8 

i  740 

3^ 

445 

'" 

160 

126 

18 

19 

710 

330 

452 

254 

112 

120 

19 

20 

703 

350 

40S 

140 

..5. 

"5 

20 

21    1   . 

• 

1  788 

400 

354 

no 

iiS 

100 

21 

32      I 

83 

785 

530 

300 

213 

n. 

130 

22 

23      I 

85 

530 

750 

271 

181 

... 

116 

23 

24     I 

93 

580 

510 

283 

136 

no 

117 

24 

25      I 

70 

510 

430 

245 

102 

120 

119 

25 

26      I 

72 

493 

420 

220 

230 

..0 

no 

26 

27      I 

40 

500 

430 

189 

146 

120 

100 

27 

28      I 

67 

58. 

434 

179 

158 

120 

100 

28 

29      I 

70 

580    1 

318 

! 

151 

158 

X05 

100 

29 

30     I 

58 

585    1 

300      j 

130    , 

300 

100 

100 

30 

31 

1  590    1 

1         1 

i 

150 

116 

31 

Mean   r 

^2.00 

i 
477.74  1 

460.10  j 

323.80 

210.51 

129.40 

180.30 

Mean 

STATE   ENGINEER. 
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TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FKET  PER  SECOND 
OF  TIME  OF  THE  SOUTH  PLATTE  RIVER,  AT  GAUGING  STATION 
No.  3. 

1890. 


Day 

April  ^   May 

June 

July 

August 

Sept. 

October 

Day 

1 

323 

480 

400 

360 

1 

1  300 

163 

I 

2 

396 

516 

1  426 

480 

210 

163 

^ 

3 

390 

510 

470 

1  568 

280 

163 

!•  3 

4 

428 

j  520 

1  446 

1  58X 

265 

154 

4 

5 

420 

480 

i  452 

!  556 

208 

164 

5 

6 

408 

1  420 

490 

548 

190 

185 

6 

7 

364 

370 

387 

529 

175 

215 

7 

8 

350 

356 

i  420 

516 

205 

209 

8 

9 

352 

312 

;  426 

548 

210 

^09 

9 

10 

350 

293 

716 

638 

202 

213 

10 

II 

355 

270 

696 

620 

190 

236 

II 

12 

360 

280 

588 

581 

.. 

260 

12 

13 

340 

312 

875 

626 

183 

240 

13 

14 

340 

387 

480 

626 

165 

202 

14 

15 

330 

356 

470 

652 

142 

185 

15 

i6 

335 

370 

•385 

^652 

136 

170 

16 

17 

340 

400 

410 

%42 

131   . 

146 

17 

i8 

370 

351 

428 

638 

128 

174 

18 

19 

330  • 

332 

500 

626 

131 

170 

19 

20 

350 

380 

780 

594 

142 

185 

20 

21 

.  .  . 

390 

370 

710 

581 

156 

178 

21 

22 

.  .  . 

480 

394 

680 

581 

219 

163 

22 

23 

610 

412 

620 

568 

230 

154 

23 

24 

410 

420 

630 

529 

209 

146 

24 

25 

420 

446 

550 

58. 

200 

146 

25 

26 

400 

510 

530 

620 

199 

135 

26 

27 

400 

536 

430 

606 

2X0 

126 

27 

28 

430 

452 

425 

484 

200 

120 

28 

29 

440 

452 

430 

446 

185 

114 

29 

30 

.... 

450 

387 

410 

433 

176 

112 

30 

31 

.... 

~ 

470 

450 

539 

.... 

117 

31 

Mean   .  .  .  . 

3^1. oo 

403.13 

519.67 

1 
561.90 

196.30   j 

171.51 

Mean 

26 


FIFTH    BIENNIAL   REPORT, 


TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SEC- 
OND OF  TIME  OF  THE  SOUTH  PLATTE  RIVER,  AT  GAUGING 
STATION   No.    3B    (FOOT    OF   TWENTY-FIRST    STREET,   DENVER). 


Day 


May 


June 


July 


August        Sept.       October 


Day 


147 
155 
151 
155 
143 
92 
95 
100 
«39 
175 
185 
252 
263 
•  275 
355 
633 
590 
645 
645 

:62 
527 
527 
527 
527 
527 
527 
527 
362 
259 
305 
345 


299 
299 
290 
208 
118 
104 
118 
118 
189 
355 
355 
299 
128 
181 
345 
299 
269 
104 
100 
93 
82 
96 
134 
299 
252 
104 
118 
107 
104 
93 


82 

72 
80 
82 

lOI 

104 
141 

151 

610 

633 
562 

455 
299 
189 

lOI 

82 
252 

93 
144 

lOI 

87 
9^ 
1.315 
510 
383 
391 
370 
417 
334 
160 
144 


141 

65 

107      ! 

135 

65 

94 

121 

65 

75    ; 

114 

66 

1 
102    1 

96 

70 

102 

75 

65 

75      ! 

65 

65 

iio    1 

65 

65 

70      1 

1   92 

65 

75 

480 

67 

75 

4.7 

66 

75 

362 

65 

75 

196 

66 

28    ! 

156 

72 

60 

172 

62 

65    1 

^  150 

70 

85    1 

150 

75 

70    1 

141 

80 

65    i 

144 

76 

75 

156 

77 

60 

107 

80 

65    I 

81 

80 

65 

75 

137 

60 

75 

130 

54 

75 

102 

54 

83 

109 

68 

86 

95 

70    1 

73 

75, 

70      ; 

70 

b5 

65    : 

70 

85 

'' 

70 

i 

85 

345.71 


188.66 


275.42 


138.48 


64.8:^ 


73.35 


STATE  ENGINEER. 
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TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SEC- 
OND OF  TIME  OF  THE  SOUTH  PLATTE  RIVKR,  AT  GAUGING 
STATION    No.    3B    (FOOT    OF    TWENY-FIRST    STREET,    DENVER). 

1890 


Day 


May 


June 


July 


August        Sept.     1  October 


Day 


■ 

170 

III 

154 

147 

I 

2 

1   .... 

232 

376 

III 

87 

2 

3 

243 

390 

87 

135 

3 

4    1 

232 

403 

147 

117 

4 

5 

243 

390 

87 

•146 

5 

6 

243 

307 

87 

197 

6 

7 

277 

279 

105 

210 

7 

8 

213 

255 

98 

197 

8 

9 

116 

258 

118 

159 

9 

10 

290 

186 

235 

147 

236 

10 

II 

277 

320 

160 

197 

II 

12 

348 

300 

125 

223 

12 

13 

528 

680 

118 

250 

13 

14 

155 

232 

459 

125 

279 

14 

15 

194 

170 

445 

125 

236 

15 

i6 

234 

170 

418 

117 

236 

16 

17 

245 

204 

376 

125 

223 

17 

i8 

232 

456 

376 

III 

223 

18 

19 

215 

528 

292 

125 

279 

19 

20 

126 

860 

264 

98 

250 

20 

21 

163 

780 

250 

45 

334 

21 

22 

243 

1,202 

250 

76 

223 

22 

23 

232 

528 

388 

76 

223 

23 

24 

186 

582 

223 

76 

223 

24 

25 

123 

290 

560 

87 

264 

25 

26 

III 

254 

43X 

67 

146 

26 

27 

265 

292 

172 

99 

135 

27 

28 

1    194 

235 

135 

98 

210 

28 

29 

1    142 

105 

*iii 

115 

140 

29 

30 

155 

82 

160 

125 

135 

30 

31 

82 

160 

146 

31 

Mean 

1    194.72 

327.74 

315.25 

107.80 

291.93 

Mean 

28 


FIFTH    BIENNIAL   REPORT, 


TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET  PER   SECOND 
OF  TIME  OF  THE   ST.   VRAIN   CREEK,  AT   GAUGING  STATION  No.  5- 

1889. 


Day]      May 


June 


July 


August        Sept.       October 


Nov. 


Day 


I 

451 

295 

90 

64    1 

33 

. 

I 

2 

393  • 

301 

90 

64- 

33 

2 

3 

.372 

280 

108 

64 

26 

■ 

3 

4 

329 

258 

99 

52 

30 

4 

5 

^  335 

236 

105 

52 

30 

5 

6 

365 

230 

99 

52 

28 

6 

1 

7 

408 

236 

95 

52 

33 

.  !  7 

8 

414 

293 

99 

42 

26 

8 

9 

329 

293 

130 

42 

26 

9 

10 

316 

236 

161 

42 

26 

10 

II 

295 

215 

175 

42 

26 

II 

12 

:  308 

215 

142 

42 

26 

12 

13 

1  343 

194 

120 

33 

26 

13 

14 

393 

215 

109 

47 

33 

14 

15 

500 

209 

"5 

3^ 

42 

15 

i6 

415 

209 

"5 

47 

65 

. 

16 

17   • 

393 

200 

120 

. 

67 

17 

i8 

408 

175 

"5 

42 

45 

18 

19 

423 

180 

120 

42 

42 

19 

20 

390 

423 

161 

105 

33 

42 

20 

21 

390 

372 

148 

105 

33 

42 

21 

22 

390 

365 

148 

90 

33 

33 

22 

23 

390 

365 

175 

81 

33 

33 

23 

24 

493 

344 

167 

77 

47 

33 

24 

25 

493 

329 

167 

77 

42 

26 

25 

26 

527 

329 

130 

77 

33 

26 

26 

27 

520 

308 

114 

77 

33 

26 

27 

28 

548 

301 

120 

64 

33 

26 

28 

29 

485 

295 

105 

73 

33 

59 

29 

30 

472 

286 

105 

77 

33 

42 

. 

30 

31 

493 

90 

64 

52 

• 

31 

Mean 

465.07    370.56 

197.10 

102.40 

44.03 

1 
38.90 

• 

Mean 

STATE  ENGINEER. 
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TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET   PER  SECOND 
OF  TIME   OF  THE   ST.  VRAIN   CREEK,  AT   GAUGING    STATION   No.  5. 

1890. 


Day        May 


June 


July         August  1      Sept.     j  October 


Day 


I 

555 

i  3^° 

t   230 

137 

37 

37 

1 

2 

675 

1  380 

190 

158 

37 

37 

2 

3 

590 

327 

167 

130 

48 

37 

1    3 

4 

590 

291 

146 

III 

37 

33 

■4 

5 

448 

360 

167 

1 

III 

37 

33 

5 

6 

343 

,  380 

137 

85 

43 

33 

1    6 

1 

7 

291 

327 

;   111 

79 

37 

33 

1    7 

•8 

i  244 

410 

i  85 

85  , 

37 

33 

8 

9 

i  343 

'  343 

i  120 

1 

63 

37 

29 

9 

10 

!  380 

360 

ii90- 

48 

37 

29 

10 

11 

:  327 

327 

1  190 

63 

70 

27 

i   11 

1 

12  \ 

433 

275 

i ''' 

50 

63 

20 

12 

13 

427 

230 

190 

58 

63 

22 

13 

14 

257 

244 

1 252 

48 

57 

29 

1   '4 

15   ; 

29    j  360 

244 

252 

48 

48 

18 

15 

16 

193      1  380 

'■     230 

1  ^3°  . 

48 

48 

16 

'' 

III    '  433 

215 

48 

48 

17 

18 

m     1  395 

215  . 

1 167 

48 

.  48    ; 

18 

. 

360      555 

275 

'  203 

39 

48 

19 

1 

20   ' 

244      501 

306 

''  337 

63 

48 

■i   - 

21   ! 

327    ,  570 

275 

1 257 

63 

63 

21 

22 

395    \     410 

I  327 

i  257 

4S 

63    1 

22 

23 

517    ,  380 

1  411 

;   230 

48 

43    i 

23 

24 

1 

448    1  485 

j  343 

190. 

48 

43 

24 

25  1 

510      432 

230 

177 

52 

37 

25 

26 

433    ,  540 

.  203 

137 

48 

37 

26 

27  ! 

462      555 

;  203 

'   137 

37 

48 

•1   - 

28   1 

570      410 

291 

158 

37 

45 

.  .        2S 

29  > 

570      3R0 

:   177 

1 

1   102 

4S     1 

37 

•    .   29 

30  1 

590    '  395 

,   215 

93 

40 

37 

30 

31  i 

517 

1  ""' 

;  93 

37 

31 

Mean! 

375-70    436.13 

292.42 

179.22 

66.20  : 

45.26  ' 

30. 

00  '  Mean 

30 


FIFTH   BIENNIAL   REPORT, 


TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET   PER  SECOND 
OF    TIME   OF    BEAR    CREEK,    AT    GAUGING    STATION    No.  6. 


Day   I      May 


June 


July 


August  I      Sept. 


Oct, 


Nov. 


Day 


i8 
26 
29 

27 
18 
21 
21 
21 
21 
30 
47 
100 

127 

160 

149 
149 

149 
.163 
149 
149 
149 
149 
149 
149 
149 
137 
143 


137 
130 
130 
125 
125 
119 
114 
III 


47 
41 
42 
35 
32 
28 
37 
72 
64 
50 
55 
46 
64 
59 
59 
49 
61 
54 
43 
47 
33 
55 
55 
39 
48 
48 
53 
55 
68 

49 
40 


Mean       101.45 


85.16 


49.30 


58.00 


I  Mean 


STATE   ENGINEER. 
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TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE   IN  CUBIC  FEET  PER  SECOND 
OF    TIME   OF    BEAR    CREEK,  AT   GAUGING    STATION    No.  0. 

1890. 


Day         May 


June 


July 


August 


Sept. 


Oct. 


Nov. 


Day 


21 

1    21 

21 

1 

1    25 

21 

26 

21 

26 

21 

21 

21 

21 

21 

21 

19 

21 

19 

19 

i8 

21 

21 

i8 

24 

i8 

33 

i8 

33 

i8 

33 

i8 

33 

i8 

33 

i8 

26 

i8 

26 

19 

26 

19 

23 

i8 

25 

i8 

26 

18 

26 

i8 

21 

i8 

21 

20 

21 

21 

21 

21 

1 

21 

21      I 

1 

21 

21   ; 

1 

3 
A 
5 
6 

7 
8 
9 

10 

II 

12 

13 
M 
15 
i6 
17 
i8 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 


Mean 


62.75 


31.33 


33.80 


23.97 


19.93 


20.58 


15.13    I  Mean 


32 


FIFTH   BIENNIAL   REPORT, 


TABLE 

SHOWING    DAILY    MEAN    DISCHARGE    IN    CUBIC     FEET    PER    SECOND 
OF  TIME  OF  THE  BOULDER  CREEK,  AT  GAUGING  STATION  No.  7. 


Day 

May 

June 

'     July 

1 

August 

Sept. 

October 

Nov 

Day 

I 

770 

430 

133 

72 

39 

. 

I 

2 

. 

756 

436 

•103 

52 

28 

. 

2 

3 

585 

423 

114 

5^ 

28 

. 

3 

4 

.   .   . 

473 

1     375 

90 

48 

28 

. 

4 

5 

•   • 

473 

318 

133 

48 

28 

• 

5 

6 

556 

290 

97 

39 

28 

6 

7 

.   . 

613 

332 

90 

33 

28 

7 

8 

90 

698 

i     403 

97 

35 

30 

8 

9 

90 

585 

599 

119 

33 

30 

9 

10 

126 

486 

:     599 

169 

29 

.     30 

10 

11 

M9 

459 

1     304 

152 

23 

30 

11 

12 

158 

430 

295 

136 

29 

33 

12 

13 

168 

389 

290 

114 

31 

36 

13 

14 

360 

389 

276 

90 

36 

33 

14 

J5 

403 

642 

252 

90 

40 

41 

15 

i6 

417 

628 

260 

97 

43 

57 

16 

17 

436 

633 

260 

97 

39. 

52 

17 

i8 

422 

613 

252 

104 

29 

58 

18 

19 

408 

728 

260 

118 

25 

45 

19 

20 

403 

671 

-3 

107 

16 

43 

20 

21 

430 

656 

197 

90 

21 

39 

21 

22 

445 

599 

174 

80 

28 

35 

22 

23 

500 

670 

193 

69 

38 

33 

23 

24 

528 

599 

• 
174 

59 

33 

33 

24 

25 

542 

555 

193 

62 

31 

33 

25 

26 

619 

417 

154 

58 

25 

33 

26 

27 

642 

501 

133 

58 

21 

35 

27 

28 

743 

479 

129 

55 

25 

33 

28 

29 

685 

445 

126 

59 

19 

50 

29 

30 

671 

459 

i     114 

67 

21 

33 

30 

31 

785 

133 

86 

38 

'" 

31 

Mean 

675.83 

565.23 

277.10 

96.58 

33.80 

36.15 

Mean 

STATE   ENGINEER. 
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TABLE 

SHOWING  DAILY  MEAN  IDISCHARGE    IN    CUBIC    FEET  PER   SECOND   OF 
TIME  OF  THE  BOULDER  CREEK,  AT  GAUGING  STATION  No.  7. 

1890. 


Day   ] 

M 

ay           June 

July 

August 

Sept. 

October 

Nov 

.      1  Day 

I 

425 

319 

175 

74 

'  37 

I 

2 

453 

285 

155 

90 

37 

2 

3 

430 

270 

142 

131 

35 

24 

3 

4 

355 

257 

1,200 

110 

35 

29 

4 

5 

280 

270 

119 

87 

30 

26 

5 

6 

245 

300 

103 

78 

36  " 

25 

6 

7 

225 

300 

98 

78 

33 

23 

7 

8 

218 

293 

98 

55 

33 

30 

8 

9 

242 

285 

"3 

61 

38 

30 

9 

10 

.      i     285 

293 

270 

55 

38 

10 

II 

•           3°° 

285 

.^5 

52 

42 

n 

12 

.      1     312 

257 

.    .    . 

51 

45 

12 

13           1 

25 

312 

235 

.    .    .  ' 

'     50 

32 

13 

14           1 

49 

!     300 

195 

.    .    . 

47 

32 

14 

15           1 

49 

285 

207 

165 

46 

43 

15 

i6           I 

42 

312 

207 

.55 

46 

16 

17           I 

65 

327 

293 

128 

46 

17 

IS               3 

90 

327 

312 

125 

45 

18 

19               2 

14 

1     368 

285 

175 

48 

. 

|. 

20               2 

57 

.     382 

263 

248 

47 

34'      1 

1 
1     20 

21              2 

63 

i     ^" 

312 

230 

47 

29           1 

21 

22             : 

58 

1     397 

250 

207 

35 

36 

22 

1 

23       : 

535 

368 

257 

180 

37 

30 

!  23 

24       : 

512 

!  396 

210 

146 

38 

29 

1 
1  24 

25        '      . 

512 

402 

190 

93 

38 

29 

'  25 

26        : 

$41 

425 

207 

100 

38 

28 

1  '' 

27             i 

\25 

1  410 

159 

90 

38 

28 

i 
i  27 

28 

US 

390 

146 

85 

33 

27 

!      28 

29 

597 

341 

142      • 

7S 

37 

27 

29 

3"     1    . 

J3C 

312 

165 

76 

37 

27         : 

30 

i 

31 

56S 

.  .  . 

195 

75 

26         1 

31 

Mean       : 

i 

{86 

•90  i  341.17 

258.13 

173.36 

55.77 

33.26 

26 

.1 

4     Mean 

M 


FIFTH    BIENNIAL   REPORT, 


TABLE 

SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET    PER  SECOND 
OF   TIME    OF    THE    BIG  THOMPSON   CREEK,  AT   GAUGING   STATION 

No.  8. 

1889. 


Day   I      May 


June 


July         August 


Sept. 


October 


Nov. 


Day 


130 
130 
313 
309 
359 
352 
424 
449 
497 
410 
391 
546 


527. 
413 
410 
366 
354 
389 
397 
362 
322 
327 
379 
208 

323 
383 
456 
413 

394 
463 
497 
487 
453 
403 
399 
421 
338 
3" 
338 
323 
319 
283 


300 
309 
275 
223 
207 
206 
206 
370 
3" 
282 
241 
238 
213 
181 
139 
193 
195 
231 
209 
163 
142 
139 
227 
194 
163 
143 
137 
116 
116 

11,3 

108 


106 

59       ; 

137 

58 

95 

58     1 

96 

56    ' 

.   96 

55 

96 

55 

96 

55    i 

;    91 

57 

109 

57 

127 

57 

114 

53 

1   "' 

53 

1  n3 

53    1 

103 

53 

96 

.42 

89 

42     ! 

84 

42 

;  75 

42 

i  67 

42 

83 

44 

1  ^7 

«  1 

84 

44     1 

80 

1 

44 

.s 

44     i 

1   77 

44 

:   78 

44 

!   =' 

«  j 

57 

44     ' 

53 

43 

,   53 

40 

53 

1 

Mean  j    359.17         381.60         199.70 


88.87 


48.93 


45.64 


STATE   ENGINEER. 
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-SHOWING  THE  DAILY 
OF  TIME  OF  THE 
No.  8. 


TABLE 

MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SECOND 
BIG    THOMPSON   CREEK,  AT    GAUGING  STATION 


1890. 


Day 

May 

June 

July 

August 

Sept. 

October 

Nov. 

Day 

I 

667 

474 

273 

234 

93 

73 

I 

2 

712 

471 

281 

234 

65 

68 

2 

3 

691 

444 

287 

235 

61 

66 

3 

4 

.... 

582 

444 

229 

219 

52 

66 

4 

5 

437 

471 

213 

215 

52 

66 

5 

6 

.... 

375 

461 

205 

215 

52 

66 

6 

7 

.... 

375 

489 

185 

209 

51 

60 

7 

8 

344 

365 

468 

185 

209 

56 

60 

8 

^ 

337 

437 

514 

185 

159 

61 

93 

9 

10 

344 

533 

504 

424 

159 

65 

100 

10 

II 

330 

513 

428 

342 

159 

65 

87 

ir 

12 

299 

504 

365 

294 

165 

65 

87 

12 

13 

254 

514 

327 

589 

165 

69 

100 

13 

H 

225 

479 

375 

636 

165 

60 

80 

14 

15 

249 

433 

331 

643 

142 

64 

75 

^5 

i6 

245 

479 

358 

643 

139 

70 

16 

17 

279 

504 

399 

542 

139 

75 

17 

28 

363 

504 

474 

642 

135 

73 

18 

»9 

330 

549 

479 

642 

135 

97 

19 

20 

388 

589 

455 

6X2 

135 

S8 

20 

21 

540 

523 

1,603 

551 

123 

80 

21 

22 

587 

563 

720 

534 

133 

80 

22 

-23 

563 

561 

561 

485 

133 

80 

23 

24 

520 

624 

381 

466 

133 

86 

24 

25 

520 

653 

332 

425 

73 

80 

25 

26 

573 

620 

330 

356 

73 

82    i 

1 

26 

27 

683 

556 

255 

356 

73 

78 

27 

28 

707 

514 

302 

271 

73 

76 

.8 

29 

638 

1  514 

327 

234 

7^ 

76    1 

29 

30 

540 

1  514 

261 

234 

65 

73 

30 

31 

595 

• 

26. 

234 

.... 

73 

'' 

Mean 

1 
435.96 

529.53 

453.68 

393.48 

150.66 

1 
66.71 

83.13  JMean 
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FIFTH   BIENNIAL   REPORT, 


SHOWING  THE  DAILY 
OND  OF  TIME  OF 
STATION     No.    9. 


TABLE 

MEAN    DISCHARGE   IN    CUBIC    FEET    PER   SEC- 
THE    SOUTH    BOULDER     CREEK,    AT     GAUGING 


1889 


Day 


May 


June 


I 
July      I    August 


Sept. 


October    Nov. 


I 

534 

202 

49 

23 

20 

69 

I 

2 

460 

204 

47 

22 

19      1   67 

■ 

2 

3 

i  357 

202 

42 

21 

19 

3 

4 

3x5 

168 

42 

21 

19 

4 

5 

!  315 

,68 

40 

21 

17 

5 

6 

'  315 

168 

38 

20 

18 

6 

7 

357 

180 

38 

20 

17 

7 

8 

402 

205 

38 

2< 

16      1 

8 

9 

1  402 

1 

220 

40 

20 

'' 

9 

10 

I  303 

195 

52 

20 

re 

10 

II 

^ 

181 

56 

20 

16 

II 

12 

.,0 

197 

51 

20 

15 

12 

13 

i  288 

169 

50 

19 

'' 

13 

14 

I 
i  303 

128 

74 

23 

17 

14 

15 

372 

no 

38 

25 

17 

15 

i6 

357 

102 

38 

23 

29 

16 

17 

315 

III 

38 

22 

26 

17 

i8 

350 

270 

38 

22 

20 

18 

19 

433 

323 

37 

20 

20    j 

19 

20 

433 

190 

35 

20 

19    1 

20 

21 

486 

125   • 

33 

22 

i 

'9   : 

21 

22 

1- 

326 

31 

23 

18 

22 

23 

327 

81 

31 

21 

:6 

23 

24 

1  303 

78 

31 

26 

16    \ 

24 

25 

:  288 

67 

42 

21 

■6    i 

25 

26 

402      280 

62 

27 

20 

,6 

26 

27 

402    '  288 

56 

25 

»0 

,6 

27 

28 

534    1  270 

58 

25 

20 

16 

28 

29 

433      258 

54 

23 

20 

23 

29 

30 

520      220 

1 

49 

23 

20 

23 

30 

31 

560     1   ... 

49 

23 

61 

31 

Mean  1 

475-17 

335-20 

151. .55 

38.55  1 

21.20 

19.80 

Mean 

STATE   ENGINEER. 
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SHOWING  THR  DAILY 
OND  OF  TIME  OF 
STATION    No.    9. 


TABLE 

MEAN   DISCHARGE    IN    CUBIC    FEET    PER    SEC- 
THE    SOUTH    BOULDER    CREEK,    AT    GAUGING 


1890 


Day 

May 

June 

July 

August 

Sept. 

October 

Nov. 

Day 

I 

.  .  . 

I  S30 

264 

72 

45 

29 

1 

2 

535 

227 

72 

67 

I   29 

.  .      2 

3 

530 

205 

65 

49 

29 

.  .  '    3 

4 

441 

191 

61 

47 

29 

.  .       4 

S 

324 

191 

!    51 

43 

33 

•  .   i    5 

6 

.  .  . 

324 

186 

1   43 

38 

i   29 

.  .      -6 

7 

.  .  . 

264 

191 

48 

43 

31 

.  .   i     7 

8 

240 

186 

47 

40 

31 

■  •  !    ^ 

9 

i8o 

255 

175 

45 

38 

35 

9 

10 

iSo 

303 

180 

51 

35 

35 

10 

II 

175 

289 

173 

84 

35 

33 

II 

12 

i8o 

310 

165 

62 

35 

33 

12 

13 

175 

343 

148 

84 

33 

30 

13 

H 

169 

315 

131 

90 

33 

30 

14 

^5 

202 

296 

124 

79 

31 

30 

15 

16 

215 

343 

124 

81 

33 

33 

16 

17 

180 

335 

116 

72 

30 

35 

17 

l8 

202 

343 

220 

67 

33 

38 

18 

19 

219 

350 

152 

74 

30 

33 

19 

20 

289 

503 

136 

106 

19 

29 

20 

21 

315 

380 

128 

72 

40 

27 

21 

22 

476 

370 

210 

74 

32 

29 

22 

23 

472 

343 

no 

70 

31 

29 

23 

24 

463 

343 

105 

67 

31 

30 

24 

25  1 

343    1 

315 

100 

59 

32 

28 

25 

26 

403 

343 

96 

54 

32 

26 

27 

433 

325 

87" 

54 

32 

27 

28 

542 

303 

84 

51 

32 

28 

29 

531 

303 

78 

48 

31 

29 

30 

433 

270 

68 

48 

29 

30 

31 

433 

87         ; 

47 

31 

Mean 

313.48 

348.93 

143.16 

64.45 

39.20 

31.08 

Mean 

38 


FIFTH    BIENNIAL   REPORT, 


DAILY    DISCHARGE 

OF   THE    ARKANSAS    RIVER   AT   CA5J0N    CITY,    COLORADO  —  DRAINAGE^ 
AREA   3,060   SQUARE   MILES. 

1889. 


Jan.  I  Feb.    Mch.   Apr.    May    June  i  July  j  Aug. 


Sept.    Oct 


Nov.    Dec 


214 
214 
214 

228 
280 
360 

324 
307 
290 


398 

2010 

418 

.  .  . 

438 

438 

398 

360 

379 

.  .  . 

34» 

... 

324 

324 

1624 

379 

1488 

810 
810 
840 
702 

652 
652 


398 

39« 
398 
438 
438 
398 
398 
360 
324 
360 
499 
728 
840 
1190 


274 

1670 

290 

X960 

324 

1578 

398 

1624 

438 

1578 
1910 

300   600 


1038 

III2 

1230 
1400 
1488 
1444 
1400 
I717 
1578 
1717 
1578 
1533 
1357 
1272 
1 190 
II90 
1002 
1002 


1374 


1  606 

1  652 

606 

1  1 150 

702 

;  652 

1  606 

606 
606 
562 
562 

520 
562 

520 
520 

478 
520 
520 
478 
438 
478 

398 

324 

290 

324 


290 
25S 
258 
324 
324 
324 
324 
324 

2620 

478 
324 
324 
324 
324 
324 
324 
324 
324 
324 
324 
342 
307 

290 

274 
274 
274 
274 
258 
258 
258 

243 

-L 


243 
228 


228 

228 
214  I  208 
214  j   208 


I  214 
214 
214 
200 
200 
200 
200 
190 
190 
206 
243 
234 
206 
214 
214 
214 

206 

228 
258  j 

243  j 

243 ! 

243 

243 

243 

243 


248 

335 

243 

331 

274 

307 

307 

324 

274 

387 

290 

420 

397 

438 

307 

410 

307  A 

39« 

307 

335 

307 

324 

274 

314 

307 

335 

307 

360 

324 

360 

317 

360 

307 

342 

307 

335 

307 

314 

290 

290 

290 

274 

290 

284 

307 

300 

317 

307 

331 

307 

307 

324 

290 

317 

300 

317 

342 

360 

335 

307 

307 

200 

200 
200 
200 
200 
200 
190 
190 
190 
220 
214 
258 
284 
248 
222 
228 
222 
206 
200 
206 
228 

243 
228 
214 
200 
200 
214 


223    299    335 


STATE   ENGINEER. 


^9'''-^:k 


DAILY    DISCHARGE 

OF   THE    ARKANSAS   RIVER    AT    CAf^ON    CIFY,    COLORADO  — DRAINAGE 
AREA  3060  SQUARE  MILES. 

1890. 


Jan.  I  Feb.    Mch.   Apr.    May    June    July    Aug.    Sept.    Oct.    Nov.    Dec 


250 
250 
250 
316 
316 
250 
328 
260 
293 
328 
I  336 
250 
220 


14  i  180 


180 
250 
332 
316 
356 
282 
241 
282 
316 
344 
344 


26  I  437 

27  :  494 

28  456 

29  I  446 

30  I  356 

31  I  356 


369 

180 

423 

316 

446 

336 

446 

348 

423 

344  , 

400 

344 

382 

356 

356 

391 

369 

382 

400 

336 

356 

324 

356 

2oq 

316 

200 

340 

282 

316 

340 

365 

365 

356 

365 

400 

348 

396 

391 

340 

386 

356 

386 

391 

348 

369 

348 

336 

400 

336 

356 

316 

289 

250 

220 

250 

220 

220 

220 

300 

307 
307 
369 

356 
328 
369 
391 
391 


841 
841 
918 

961 

I05I 
952 

"34 
1520 


304   1520 

I 
200   1520 

238 
269 

241 
400  I 
376 
437  j 

428  I 
484  2250 
575  2300 
570  i  2580 
544  2700 
446  ■  2800 
500  2870 
673  2900 
736  ,  3070 

980  ;  3230 
952  3270 
890  ,  3250 

868  3080 
.  .  .  2900 


3090 
3200 
3260 
3120 
2850 
2450 
2270 
2068 
2097 

2339 

2487 

2639 

2749 

2678  I 

2620 

2568 

2549 

2478 

2549 

2678 

2720 

2649 

2620 

2568 

2620 

2668 

2620 

2450 

2320 

2370 


2132 
2025 
2025 

1875 
1780 
1780 
1735 
1645 
1825 
1825 
2025 
1735 
1645 
1425 
1425 
1645 
1510 
1510 
1555 
1555 
1600 
J  690 
1555 
1425 
1215 

"75 
"35 
1060 
920 
920 
1340 


1425 
1340 
"75 
1060 
990 
855 
580 
505 
365 
325 
285 
230 
215 
230 
305 
660 
630 
715 
740 
885 
770 
740 
770 
715 
660 
630 
605 
580 
580 
580 
580 


555 
580 
625 
625 
580 
555 
555 
555 
530 
530 
505 
505 
505 
505 
480 
480 
455 
455 
455 
455 
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SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SECOND 
OF  THE  RIO  GRANDE.  AT  DEL  NORTE,  COLORADO. 

1890. 

^ 

° 

Jan. 

Feb. 

Mch. 

Apr. 

May 

June 

July  Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I 

337 

764 

701 

470 

1990 

2260 

895 

450 

307 

404 

. 

1  I 

2 

384 

745 

842 

432 

2490 

5555 

2120 

930 

450 

307 

384 

. 

2 

3 

392 

751 

582 

404 

2865 

5365 

1990 

796 

400 

307 

384 

3 

4 

404 

751 

427 

436 

2980 

4296 

1925 

764 

450 

326 

364 

' 

5 

326 

816 

384 

500 

3128 

3973 

1990 

700 

450 

326 

364 

5 

6 

326 

809 

353 

522 

3320 

38  20 

1990 

640 

427 

326 

364 

6 

7 

376 

836 

372 

538 

3416 

3432 

1990 

688 

427 

345 

345 

1 
7 

8 

384 

862 

337 

560 

35 '4 

3565 

1990 

554 

427 

345 

345 

. 

8 

9 

404 

896 

404 

604 

3565 

3710 

1990 

527 

427 

364 

9 

10 

450 

896 

404 

622. 

3497 

3888 

1990 

475 

404 

384 

10 

11 

404 

896 

522 

652 

3384 

4026 

2055 

450 

404 

404 

II 

12 

427 

790 

500 

711 

3272 

4134 

i860 

554 

384 

450 

12 

13 

427 

790 

500 

783 

3384 

4386 

1800 

640 

384 

610 

13 

14 

427 

764 

500 

849 

3240 

4224 

1680 

582 

364 

732 

14 

15 

582 

764 

500 

1037 

3650 

4080 

1620 

582 

364 

862 

15 

i6 

527 

764 

500 

1380 

4044 

3990 

1510 

610 

364 

732 

16 

I? 

670 

764 

500 

1 185 

4476 

3939 

1510 

582 

345 

610 

17 

i8 

582 

764 

500 

1209 

5460 

39.56 

1410 

582 

345 

610 

18 

19 

670 

796 

500 

U85 

5460 

4170 

1410 

640 

345 

500 

19 

20 

670 

829 

500 

1226 

5650 

3905 

1360 

640 

364 

500 

20 

21 

689 

829 

500 

1234 

5650 

3616 

"95 

610 

364 

500 

21 

32 

701 

783 

500 

1090 

5850 

3400 

1 150 

796 

364 

404 

22 

23 

751 

764 

480 

979 

5555 

3384 

1 1 13 

670 

364 

404 

23 

24 

1000 

783 

S60 

944 

5555 

3582 

1035 

582 

364 

500 

24 

25 

751 

770 

511 

923 

5850 

3432 

1000 

554 

364 

404 

25 

26 

751 

770 

495 

930 

5750 

3336 

930 

527 

345 

500 

26 

27 

751 

783 

485 

1152 

5930 

3192 

862 

527 

345 

610 

27 

28 

75 » 

783 

490 

1428 

5850 

2835 

795 

500 

326 

610 

28 

29 

751 

. 

549 

1587 

5650 

2655 

765 

475 

326 

500 

29 

30 

816 

441 

1812 

4947 

2550 

795 

475 

326 

404 

• 

30 

31 

796 

436 

5080 

.  .  . 

860 

450 

404 

' 

31 

c 

.  .  . 

1 

•  •  • 

i 

• 

c 

CS 
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■SHOWING  THE  DAILY  MEAN  DISCHARGE  IN  CUBIC  FEET,  PER  SECOND 
OF  TIME,  OF  THE  UNCOMPAHGRE   RIVER. 

1890. 


Day 

May     June     July 

August 

Sept.    October 

1 

Nov. 

1 

I  Day 

I. 

263 

12S 

136 

I 

2 

273 

128 

128 

2 

3 

246 

128 

128 

3 

4 

199 

128 

128 

4 

5 

199 

128 

136 

• 

5 

6 

156 

128 

170 

6 

7 

145 

190 

231 

7 

8 

136 

156   , 

184 

« 

9 

. 

128 

.36 

231 

9 

10 

• 

441  • 

128 

128   •  : 

246 

10 

21 

• 

392 

X28 

128     1 

199 

II 

12 

359 

246 

128  :■ 

170 

12 

13 

3" 

231 

128 

156 

13 

14 

295 

231 

121 

.145 

14 

15 

318 

199 

114 

128 

15 

x6 

305 

170 

114 

128 

16 

57 

3" 

199 

121  j 

128 

17 

i8 

382 

199 

114 

128 

18 

19 

382 

170 

128    ; 

19 

20 

343 

170 

128    1 

20 

StI 

• 

327 

145 

128  : 

21 

22 

305 

145 

128 

•  • 

22 

33 

279 

199 

128 

23 

^ 

279 

184 

128 

24 

25 

263 

161 

128 

25 

36 

273 

128 

114  1 

26 

27 

215 

128 

114 

27 

28 

199 

128 

114 

1 

28 

39 

199 

128 

...  !  . 

.   1 

1 

29 

30 

190 

128 

128 

1 

30 

3» 

3( 

'5 

128 

■ 

31 
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SHOWING  THE  MEAN  DISCHARGE  IN  CUBIC  FEET  PER  SECOND  OP 
TIME,  FROM  MAY  20th  TO  SEPTEMBER  20th,  INCLUSIVE,  FOR  THE 
SEASONS  OF  1889  AND  1890,  OF  THE   FOLLOWING    NAMED   STREAMS: 


STREAMS 


1889 


Cache  la  Poudre  River 

Big  Thompson  Creek 

St.  Vrain  Creek 

North  and  South  Boulder  Creeks 

Bear  Creek 

South  Platte  River 

Arkansas  River  (at  Canon  City)   . 
Rio  Grande  River  (at  Del  Norte) . 


735 -oo 
214.53 
215.46 
461.97 
64.40 
189.90 
743.00 


770.51 
425.42 
284.23a 
4I9-334- 

33.98 

443.00 

1,657.80 

2,389.00 


ARTESIAN    WELLS. 

Ill  response  to  the  printed  circulars  sent  out,  solicit- 
ing information  as  to  artesian  wells,  many  statements 
have  been  received,  and  under  the  headings  of  their 
proper  districts,  these  will  be  found  tabulated.  In 
addition  to  those  reported,  the  office  is  enabled,  through 
the  courtesy  of  Prof.  L.  G.  Carpenter,  of  the  x\gricul- 
tural  College,  to  furnish  a  list  of  many  others  collected 
by  him,  under  the  direction  of  the  United  States  Depart- 
ment of  Agriculture. 

The  list  embraces  those  statements  not  heretofore 
published.  It  is  to  be  regreted  that  the  showing  from 
the  San  Luis  Valley  is  not  more  complete,  but  the  failure 
of  the  Superintendent  and  Water  Commissioners  of  that 
Division,  to   make  any  reports  whatever,    has  left   the 

department  without  information  as  to  that  section  of  the 
State. 

Prof.  Carpenter  estimates  the  number  of  wells  in  the 
San  Luis  Valley  at  about  2.000,  the  largest  measured 
by  him  giving  a  flow  of  495  gals,  per  minute,  being  the 
town  well  at  Alamosa. 
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Biicher's  well  at  the  same  place  gave  a  pressure,  by 
pressure  gauge,  of  25  lbs.  per  sq.  iu.  There  are  between 
25  and  30  wells  in  Alamosa. 

The  Monte  Vista  wells,  some  85  to  100  in  number, 
gave  a  pressure  of  between  5  and  6  feet.  The  Espinosa 
well,  some  20  miles  north  of  the  latter  place,  throws  a 
solid  3  in.  column  of  water  nearly  40  inches  above  the 
casing,  and  flows  between  300  and  400  gals,  per  minute. 

La  Jara  has  19  wells  all  shallow,  being  about  33  feet 
in  depth. 

The  line  where  water  (flowing)  ceases  to  be  found,  is 
but  a  short  distance  West  of  Monte  Vista,  and  is  not 
many  miles  south  of  La  Jara. 

The  Denver  Artesian  Basin  statement  embraces  a 
list  of  74  wells,  in  which  will  be  found  the  flow  in 
gallons  per  minute,  at  the  time  of  completion,  also  the 
flow  at  the  date  of  last  report  made  thereon,  from  which 
can  readily  be  seen  the  decrease  in  flow  in  certain  wells 
and  increase  in  others  between  the  respective  dates. 

This  information  is  deemed  desirable  as  indicating 
the  degree  of  permanency  in  the  supply  and  the  effect 
of  a  multiplicity  of  wells  upon  the  different  water-bear- 
ingr  stratas. 


MOUNTAIN     FORESTS. 

The  destruction  of  our  mountain  forests  is  the 
occasion  of  repeated  complaints  on  the  part  of  people 
living  in  South  Park  and  in  other  localities  along  the 
base  of  the  main  range,  and  its  effect  upon  the  water 
supply  for  irrigation,  is  a  question  that  has  received 
some  attention  in  the  former  reports  from  this  depart- 
ment. While  it  is  not  the  intention  here,  with  the 
limited  space  at  our  command,  to  enter  into  a  general 
discussion  of  the  subject,  it  may  not  be  amiss  to  make 
some  remarks  as  the  result  of  observations  made  along 
the  base  of  the  main  range. 


44        *  FIFTH    BIENNIAL  REPORT, 

It  is  well  known  that  our  heaviest  bodies  of  timber 
and  that  of  the  largest  growth  are  to  be  found  in  the 
valleys  and  on  the  adjacent  hill-sides  of  our  principal 
streams  and  their  tributaries,  but  a  short  distance  below 
timber  line,  and  that  this  section  of  the  mountains  is 
comparatively  free  from  deep,  narrow  canons  and  pre- 
cipitous ledges.  It  is  further  well  known  that  the  most 
broken  and  rugged  portions  of  the  range  are  to  be  found 
on  the  very  head  waters  of  these  streams,  and  very  close 
to  the  summit  of  the  Great  Divide.  The  snows  pre- 
cipitated on  the  crest  of  the  range  and  even  on  the 
gentle  slopes  adjacent  thereto,  on  the  western  side,  are 
carried  by  the  prevailing  west  winds  over  the  bold 
points  on  the  eastern  slope,  and  in  close  proximity  to 
the  summit,  and  there  deposited  to  great  depths.  And 
here  let  it  be  observed,  that  such  banks  are  not  formed 
to  any  great  extent  on  the  western  slope,  and  hence,  as 
a  rule,  it  is  not  practicable  to  secure  water  in  quantity 
above  timber  line  on  that  water-shed  at  such  seasons  of 
the  year  as  would  make  it  possible  to  divert  it. 

It  is  from  these  banks  that  the  late  water  supply  is 
supposed  to  be  derived,  but  I  apprehend  that  no  incon 
siderable  amount  of  that  snpply   is    traceable   to  other 
sources. 

Between  the  heads  of  the  various  streams  bearing 
eastward,  are  to  be  found  prominent  spurs  or  divides 
putting  out  from  the  main  range,  and  but  a  little  below 
it  in  elevation,  being  above  timber  line.  These  divides 
are  frequently  elevated  plateaus,  with  considerable  ex- 
tent of  surface,  with  smooth,  grassy  slopes,  and  are 
sometimes  known  as  bald  mountains. 

The  snow-fall  on  these  spurs  is  as  great  as  on  the 
main  range,  and  the  wind  there  has  as  keen  an  edge 
and  as  great  a  sweep.  At  the  bases  of  these  spurs,  on 
either  side,  are  to  be  found  the  dense  forests  to  which 
reference  is  made,  and  in  them  much  of  the  snow  drifted 
from  the  heights    above    finds  a  resting  place.      Early 
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spring  will  find  hundreds  of  acres  of  this  timber  belt 
covered  with  drifts,  five,  ten,  and  in  places  twenty  and 
twenty-five  feet  deep.  In  these  forests  the  fallen  timber 
is  frequently  so  thick  as  to  render  passao^e  through  it 
with  a  horse  impracticable.  Much  of  it  in  an  advanced 
stage  of  decomposition.  Decayed  vegetation  covers  the 
ground,  absorbing  and  holding  the  moisture  from  the 
melting  snow.  The  soil  underneath  it,  and  protected 
by  it,  is  porous  and  spongy  and  holds  water  to  such  an 
extent  as  to  render  it  marshy  well  up  onto  the  hillsides. 
Springs  abound,  and  every  ravine  carries  a  running 
brook,  well  into  the  summer  months.  It  would  be  diffi- 
cult to  convince  an  old  mountaineer,  who  is  familiar 
with  these  forests,  that  the  valley  irrigator  should  not 
thank  their  protecting  shades  for  much  of  the  moisture 
that  matures  his  crops. 

Destroy  these  forests  by  fire  and  with  them  will  burn 
the  vegetable  mold  that  covers  the  earth.  Destroy  them 
by  the  woodman's  ax,  and  fire  will  soon  follow  among 
the  tops,  wMth  a  similar  effect. 

The  snows  that  were  wont  to  find  lodgment  there  will 
then  be  carried  on  by  the  wind,  evaporating  them  to 
such  an  extent  as  to  far  over-balance  any  consumption 
of  moisture  in  the  support  of  forest  life. 

Under  the  action  of  the  wind,  the  earth  is  soon 
divested  of  its  light  soil,  and  the  exposed  gravel  and 
sand  becomes  compact,  hard  and  dry,  shedding  the 
Spring  rains  like  the  roof  of  a  house.  The  springs 
cease  to  flow  and  the  ravines  become  dry. 

The  results  are,  sudden  and  unusual  floods,  sending 
immense  volumes  of  water  to  the  valleys,  without 
notice,  and  beyond  all  possibility  of  control,  with  exist- 
ing facilities. 

The  laws  for  the  protection  of  these  forests  from  the 
ravages  of  fire,  cannot  be  too  stringent,  and  more  effica- 
cious methods  should  be  devised  for  their  execution. 
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DUTY    OF    WATER. 

This  department  is  in  receipt  of  numberless  letters 
from  within  and  without  the  State,  asking^  every  con- 
ceivable question  pertaining  to  the  subject  of  irrigation, 
but  probably  no  conundrum  is  plied  with  more  persistent 
frequency  than  that  relative  to  the  duty  of  w^ater,  and 
no  answers  are  more  replete  with  glittering  generalities 
than  those  bearing  upon  this  subject. 

The  waters  of  the  eastern  slope  being  very  closely 
appropriated  and  the  means  of  diversion  provided,  it  is 
not  of  so  much  importance  to  determine  the  present 
duty  of  water  for  future  canal  development,  as  to  realize 
its  maximum  duty  for  the  better  cultivation  of  lands 
already  under  ditch.  Whatever  service  water  may  per- 
form at  this  time,  we  know  that  service  can  be  increased 
by  eliminating  many  of  the  sources  of  waste  apparent 
on  every  side.  The  varied  conditions  of  soil  and  surface 
preclude  the  possibility  of  a  uniform  standard,  but  there 
are  local  causes  for  a  diversified  duty,  even  where  the 
lands  are  not  appreciably  different. 

Water  rights  vested  on  a  basis  of  the  low  duty 
assigned  to  water  ten  years  ago,  have,  in  instances, 
deteriorated  lands  and  reduced  their  productiveness  by 
a  surfeit  in  application,  while  on  adjoining  lands  through 
an  enforced  economy,  a  higher  duty,  better  condition  of 
the  soil,  and  greater  productiveness  have  resulted. 

Unskilled  labor  has  a  penalty  of  25  to  50  per  cent, 
attached  to  it  in  the  application  of  water,  and  unfor- 
tunately this  class  is  too  prevalent  in  the  irrigating 
fields,  in  many  cases,  no  other  being  obtainable. 

An  abundant  water  supply  tends  to  carelessness  in  its 
application  and  consequent  waste.  Where  liberal  and 
old  water  rights  are  provided,  it  is  frequently  the  prac- 
tice to  turn  the  water  upon  the  land  and  permit  it  to  run 
without  change  or  attention  throughout  the  night,  and 
sometimes  during  the  day,  a  large  volume  of  the  water 
soaking  into  the  soil  without  benefit  to  the  crop. 
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There  is  much  complaint  on  this  score  by  parties 
whose  fields  have  suffered  from  an  insufficient  supply. 

The  duplication  of  ditches  is  another  fruitful  source 
of  waste,  reducing  the  duty  of  the  volume  of  water,  as 
indicated  by  the  gaugino^  stations  in  the  caiions. 

Reference  to  some  of  the  maps  prepared  by  this 
department,  will  show,  in  different  localities,  several 
ditches  paralleling  each  other  at  inconsiderable  distances 
apart,  the  upper  one  of  which  could  be  made  to  answer 
the  purposes  of  all  with  marked  economy  in  water,  as 
well  as  a  large  saving  in  capital. 

Too  little  attention  has  also  been  given  to  the  proper 
preparation  of  the  surface  to  facilitate  the  rapid  spread- 
ing of  the  water. 

* 

This  is  principally  the  result  of  too  large  individual 

ownership  in  land,  rendering  it  impracticable  to  give 
close  supervision  and  secure  careful  preparation  of  the 
land. 

The  best  results  will  be  obtained  from  small  proprie- 
tory rights  in  land,  and  a  consequent  higher  state  of 
cultivation. 

The  ownerships  of  the  cultivated  lands  of  the  State 
should  be  multiplied  by  ten  and  the  population  increased 
to  that  extent. 

We  are  enabled  to  give  some  general  results  as  to  the 
service  water  has  performed  in  some  of  the  older  districts 
of  the  State,  for  the  two  years  last  passed,  based  upon 
the  gaugings  of  the  several  streams,  at  the  canons,  and 
the  areas  under  cultivation,  as  reported  by  the  Water 
Commissioners. 

For  the  purposes  of  the  estimates  herein  given,  we 
have  assumed  the  irrigating  season  to  be  four  months, 
embracing  the  time  from  May  20th  to  September  20th, 
inclusive. 
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In  1889,  within  the  dates  above  given,  the  mean  dis- 
charge of  the  Cache  la  Poudre  river,  was  735.97  cubic 
feet  per  second  of  time,  or  second  feet. 

The  area  cultivated  under  the  ditches  from  this 
stream,  as  reported  by  the  Water  Commissioners  of  Dis- 
trict No.  3,  was  139,222  acres.  By  calculation,  it  will 
be  found  that  the  mean  discharo^e  for  the  time  given^ 
spread  upon  the  acreage  reported,  would  cover  it  uni- 
formly to  a  depth  of  1.178  feet,  and  would  give  a  duty 
for  the  water  measured  at  the  canon,  of  189,168  acres 
per  second  foot,  continuous  flow. 

The  precipitation  at  Fort  Collins  for  the  period  stated 
wds  0.682  feet  in  depth.  Assuming  this  to  be  uniform 
throughout  the  district,  and  adding  to  the  irrigated 
depth,  and  we  have  i.\yS  plus  0.682  equals  1.860  feet, 
as  the  amount  of  depth  of  moisture  received  by  the  crops 
cultivated  on  the  acreage  given. 

But  it  is  claimed  that  much  of  this  water  is  used  over 
and  over  again,  as  the  result  of  seepage  back  into  the 
river;  which  is  undoubtedly  true.  Referring  to  the  tab- 
ulated statement  for  1889,  under  the  head  of  '^'Seepage,'* 
it  will  be  seen  that  the  seepage  flow  in  the  river,  at  the 
time  of  the  measurement  in  October,  was  98.96  cubic 
feet  per  second  of  time.  The  volume  of  seepage  water 
was  probably  greater  at  the  close  of  the  irrigating  season 
than  at  any  other  time,  but  assuming  it  to  have  been 
uniform  throughout  the  season,  and  adding  the  amount 
per  second  to  the  mean  discharge  of  the  river,  we  have 
735.58  plus  98. 96  equals  834.93  second  feet,  which  would 
give  a  duty  of  166.62  acres  per  second  foot. 

For  the  year  1890,  the  same  stream  gives  a  mean  dis- 
charge of  770.51  cubic  feet  per  second.  Area  cultivated, 
139,222  acre.'^,  which  would  be  covered  to  a  depth  of 
1.254  feet,  giving  a  duty  of  water  of  180.687  acres  per 
second  foot. 
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The  mean  precipitation  at  all  of  the  stations  in  the 
district  for  the  period  is  0.338  feet,  which  added  to  depth 
above  gives  1.592  feet  as  the  average  depth  snpplied  to 
the  lands. 

The  seepao^e  flow  in  the  river  for  October,  1890,  as 
per  table  above  referred  to,  is  100.793  cubic  (e^t  per  sec- 
ond; adding  this  to  mean  dischar.i^e,  we  have  770.51  plus 
100.793  equals  871.30,  giving  a  duty  of  159.78  acres  per 
second  foot,  deducting  lands  irrigated  from  stored  waters 
as  for  1889,  and  the  duty  would  be  166.64  acres,  adding 
seepage  flow  to  river  discharge  and  the  duty  would  be 
147.36  acres. 

BIG   THOMPSON    CREEK— DISTRICT    NO.     4. 

For  1889 — ]\Iean  discharge,  214.53  cubic  feet  per  sec- 
ond; area  cultivated,  91,037  acres;  giving  in  depth  over 
area,  0.579  ^^^^  ^^^  ^  duty  of  424.35  acres  per  second 
foot. 

For  1890 — ]\Iean  discharge,  425.42  cubic  feet  per  sec- 
ond; area  cultivated,  89, 790 acres;  giving  in  depth  over 
area,  1.192  feet,  and  a  duty  of  211.06  acres  per  second 
foot. 

ST.  VRAIX   CREEK — DISTRICT    XO.    5. 

For  1889 — Mean  discharge,  2 15. 46  cubic  feet  per 
second;  area  cultivated,  94., 01 3  acres;  equivalent  in 
depth  over  area,  0.563  foot;  duty,  436.33  acres  per  sec- 
ond foot.  The  precipitation  at  Longmont  was  for  the 
period,  0.532  foot,  which  added  to  above  gives  depth  of 
T.095  feet  over  area  cultivated. 

For  1890 — Discharge,  284.238  cubic  feet  per  second; 
area  cultivated,  94,365;  equivalent  in  depth  over  area, 
0.739  foot;  water  duty,  332.69  acres  per  second  foot. 
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SOUTH   BOULDER   AND   BOULDER    CREEKS — 
DISTICT   NO.    6. 

For  1889 — Mean  discharge,  461.97  cubic  feet  per 
second;  area  cultivated,  77,682  acres;  equivalent  in 
depth  over  area,  1.406  feet;  duty,  168.153  acres. 

For  1890 — Discharge,  419.334  cubic  feet  per  second; 
area  cultivated,  76,682  acres;  equivalent  in  depth  over 
area,  1.345  feet;  duty,  182.866  acres. 

BEAR   CREEK— DISTRICT    NO.    9. 

For  i88q — Mean  discharge,  60.40  cubic  feet  per  sec- 
ond; area  cultivated,  10,173  acres;  equivalent  in  depth 
over  area,  1.46  feet;  duty,  168.42  acres. 

For  1890 — Discharge,  33.98  cubic  feet  per  second; 
area  cultivated,  8,112  acres;  equivalent  in  depth  over 
area,  1.030  feet;  duty,  239  acres. 

TABULATED    STATEMENT   OF   WATER-DUTY   ON   STREAMS  INDICATED 
FOR   1889   AND   1890. 


STREAMS    GAUGED. 
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The  Water  Commissioners  of  the  districts  above 
referred  to,  in  their  reports,  give  the  number  of  days 
water  is  carried  by  each  ditch  and  the  amount.  Using 
these  figures  as  a  basis  for  calculation,  a  much  higher 
duty  will  be  given  to  water  than  as  above  tabulated,  but 
when  measurements  are  made  in  so  many  places,  the 
liability  to  error  is  very  much  increased,  and,  firrther- 
more,  proper  facilities  for  accurate  measurements  are 
not  provided  in  many  of  the  ditches. 

Unfortunately,  we  have  no  statistics  showing  the 
crops  raised  from  the  cultivated  areas,  reported  by  the 
Commissioners,  nor  to  what  extent  there  were  failures 
from  a  scarcity  of  water.  Where  lands  are  irrigated 
from  stored  or  seepage  water,  the  quantities  are  given. 


INJUNCTION     PROCEEDINGS. 

General  report  credited  the  range  with  a  much  greater 
snow-fall  during  the  winter  of  1889-90,  than  the  year 
previous,  and  the  responses  to  circular  letters  of  inquiry 
from  this  office  corroborated  that  impression,  the  mean 
of  the  estimates  sent  in  giving  the  increase  at  46  per 
cent.  In  full  confidence  of  a  good  water  supply  upon 
the  melting  of  the  snow,  farmers  generally  planted  an 
increased  acreage,  trusting  to  the  usual  early  rains  for 
moisture  to  germinate  and  start  the  crops.  The  rains 
failed  to  materialize,  and  very  suddenly  there  was  a 
general  demand  for  water,  and  the  waters  were  also  kept 
back  by  the  unusual  cold  weather  in  the  mountains. 

Distress  seemed  imminent,  and  injunctions  were  re- 
sorted to,  in  several  cases,  to  secure  temporary  advan- 
tages and  to  obtain  relief  from  alleged  unfairness,  in  the 
distribution  of  the  waters,  by  this  Department.  Other 
suits  were  instituted,  for  other  purposes,  as  will  be 
herein  set  forth  as  briefly  as  possible. 
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The   first   of  the  suits  was  instituted  April  28,  1890, 
and  was  entitled: 


DAVID    A.    RANKIN    Et    Al., 

Plaintiffs, 

vs. 

THE  COLORADO  AGRICULTURAL  DITCH  COM- 
PANY, THE  CLEAR  CREEK  AND  PLATTE 
RIVBR  MILL  AND  DITCH  COMPANY,  THE 
STATE  ENGINEER,  SUPERINTENDENT  OF 
IRRIGATION  AND  WATER  COMMISSIONER 
OF  DISTRICT  No.  7, 


Defendants. 


The  groundwork  for  the  complaint  was  an  applica- 
tion on  the  part  of  the  plaintiffs,  to  this  Department,  to 
have  the  water  decreed  to  the  Clear  Creek  and  Platte 
River  ^lill  and  Ditch  Company,  by  virtue  of  its  enlarge- 
ment in  1863,  to  wnt:  20 ,y^,  cubic  feet  of  water  per 
second  of  time,  turned  into  the  Colorado  Agricultural 
Ditch,  alleging  that  the  two  ditches  had  the  same  head- 
gate;  that  their  lines  were  practically  parallel  and  con- 
tiguous; and  that  this  water  was  originally  appropriated 
to  and  for  their  lands,  which  lay,  principally,  under  the 
Clear  Creek  and  Platte  River  Ditch,  but  on  account  of 
the  difficulty  of  diverting  the  water,  at  the  head  of  the 
latter  ditch,  and  for  the  purpose  of  securing  a  full  and 
uniform  flow  of  water,  they  had  constructed  the  Colo- 
rado Agricultural  Dijtch. 

For  the  purpose  of  determining  the  matter  of  the 
application,  I  had  an  examination  and  measurement 
made  of  the  Clear  Creek  and  Platte  River  Ditch,  from 
which  it  was  ascertained:  that  the  points  of  diversion 
of  the  two  ditches  were  originally  about  80  rods  apart; 
that  of  the  Colorado  Agricultural  Ditch  being  the  upper; 
that  owing  to  the  difficulty  of  maintaining  a  head-gate  and 
dam,  at  the  lower  place,  the  two  were  merged  into  one, 
and  the  waters  of  both  ditches  carried  in  the  Colorado 
Agricultural  Ditch,  to  a  point  of  divergence  near  the 
old  head  of  the  Clear  Creek  and  Platte  River  Ditch, 
and    further   that    the    Clear    Creek    and    Platte    River 
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Ditch  did  not  have,  at  the  time  of  measurement,  and 
from  the  best  information  obtainable,  never  had  capac- 
ity sufficient  to  carry  the  water  decreed  under  its 
original  appropriation;  and  that  consequently,  any 
waters  used  on  the  lands  of  the  plaintiffs,  from  the 
latter  ditch  must  have  been  from  that  original  appropri- 
ation; that  they  could  not  have  appropriated  and  used 
water  the  ditch  could  not  carry. 

Had  the  application  been  made  to  transfer  a  portion 
of  the  water  decreed  under  the  original  construction 
(within  the  limits  of  the  ditch's  capacity),  a  different 
conclusion  would  probably  have  been  arrived  at,  for  it 
was  not  intended  to  deny  the  right  of  the  plaintiffs  to 
carry  the  water  justly  belonging  to  them  through  the 
best  and  most  economical  channels,  onto  their  lands. 

The  Colorado  Agricultural  has  a  decree  for  30.20 
cubic  feet,  dated  ^Nlarch  5,  1S67. 

The  Clear  Creek  and  Platte  River  has  a  decree  for 
49iiro"  cubic  feet,  under  original  construction,  dated 
November  i,  1861,  and  for  20.56  cubic  feet,  under 
enlargement,  dated  November  5,  1863. 

The  effect  of  such  a  permit  would  be  to  give 
the  Colorado  Agricultural,  a  ditch  constructed  in  1867, 
a  decree  for  20.56  cubic  feet,  dating  back  to  1863,  and 
this  water  must  be  taken  from  some  other  ditch  having 
an  appropriation  prior  to  the  latter  date,  because  it  could 
not  be  taken  from  the  Clear  Creek  and  Platte  River,  a 
ditch  that  could  not  carry  it  and  had,  therefore,  never 
appropriated  it. 

The  court  ordered  and  adjudged  that  the  officers  of 
this  department  be  directed  to  turn  and  allow  to  flow, 
in  the  Colorado  Agricultural  ditch,  all  of  the  water  appro- 
priated and  decreed  to  the  said  Clear  Creek  and  Platte 
River  Mill  and  Ditch  Company,  by  virtue  of  its  enlarge- 
ment in  1863,  to  wit:  20.56  cubic  feet  of  water  per. 
second  of  time. 
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Oil  or  about  the  first  of  June,  1890,  the  Superinten- 
dent of  Division  No.  i,  ordered  all  ditches  in  the  valley 
districts,  post-dating  January,  1867,  shut  down,  in  order 
to  supply  older  priorities  in  District  No.  2,  on  the 
Platte. 

By  this  order,  the  supply  of  the  Farmers'  High  Line, 
and  four  other  large  canals,  taking  water  from  Clear 
Creek,  was  cut  off,  and  the  owners  of  said  canals  are 
the  plaintiffs  in  the  following  suit. 

On  June  9,  1890,  a  temporary  injunction  was  granted 
by  Hon.  J.  W.  Barnes,  Judge  of  the  County  Court  of 
Jefferson  county,  in  the  absence  of  the  Judge  of  the 
District  Court  of  said  countv,  in  the  case  of 


The  Farmers'  High  Line  et  al. 

Plaintiffs^ 
vs.  ) 

J.   P.   Maxwell  el  al, 

Defendants.    ) 

The  case  came  up  before  Judge  Becker,  on  a  motion 
to  dissolve  the  injunction,  and  is  concisely  stated  in  the 
first  part  of  his  decision,  as  follows: 

"This  is  a  contest  between  the  ditch  owners  of  District  No.  7, 
who  take  water  from  Clear  Creek,  and  those  of  Dictrict  No.  2,  who 
take  water  from  the  Platte. 

"The  defendants  are  State  officers,  in  whose  hands  is  placed  the 
duty  of  superintending  the  distribution  of  water  used  for  irrigation 
purposes,  and  administering  the  irrigation  laws  of  the  State. 

"The  contention  arises  from  an  order  made  by  the  Superintendent 
of  Irrigation  upon  the  Commissioner  of  District  No.  7,  that  a  .certain 
amount  of  water  should  be  excluded  from  the  ditches  taking  water 
from  Clear  creek  at  or  near  Golden,  and  that  such  water  should  be 
sent  down  Clear  creek  to  replenish  the  Platte,  and  thus  afford  a  sup- 
ply for  ditches  taking  water  from  the  Platte  below  the  entrance  of 
Clear  creek,  on  the  ground  that  said  Platte  ditches  were  prior  in  time 
of  appropriation." 

Said  order  was  obeyed,  and  a  temporary  injunction 
was  granted,  restraining  its  enforcement;  and  the  motion 
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now  made  is  to  dissolve  the  injunction.  Space  forbids 
givincr  the  full  text  of  the  decision,  as  it  quotes  quite 
extensively  from  the  law  pertaining  to  the  duties  of 
Water  Commissioners  and  Superintendents  of  Divisions, 
but  the  following  points  are  made. 

Firs^ — That  the  Superintendent  did  not  have  the 
necessary  information  from  the  Water  Commissioners, 
in  the  form  prescribed  by  law,  on  which  to  base  his 
order. 

Second — That  the  ditches  in  District  No.  23,  embrac- 
ing the  South  Park,  were  not  ordered  closed  to  a  date 
corresponding  with  those  on  the  valley;  and 

Third — That  the  law  of  1887,  which  creates  the  office 
of  Superintendent,  and  defines  his  duties,  is  unconstitu- 
tional, in  so  far  as  its  effect  is  to  determine  rights  of  pri- 
ority in  the  waters  of  the  natural  streams  against  persons 
who  have  had  no  day  in  court,  by  making  the  decrees 
rendered  in  one  district  binding  and  conclusive  against 
claimants  in  another  separate  and  distinct  district,  who 
have  also  received  decrees. 

The  motion  to  dissolve  the  injunction  was  overruled. 
The  Water  Commissioner  was,  however,  ordered  to  dis- 
tribute the  waters  of  Clear  creek  among  the  ditches  of 
that  stream,  in  accordance  with   their  order  of  priority. 

It  is  not  the  intention  to  enter  into  a  discussion  of 
this  decision;  but  justice  to  the  Superintendent  of  Div- 
ision No.  I  requires  a  statement  of  the  extenuating  cir- 
cumstances connected  with  his  position  in  the  case. 

First — It  has  been  his  practice  to  exact  from  the 
Water  Commissioners  a  weekly  statement,  covering  the 
points  required  by  the  law,  and  printed  blanks  are  fur- 
nished them  for  this  purpose.  That  this  has  not  been 
rigidly  enforced  in  all  cases  and  under  all  circumstances 
is  due  to  the  fact  that  many  of  the  Water  Districts  cover 
large  extents  of  territory,  and  the  incessant  demands 
upon  the  time  of  the  Commissioner  in  distributing  the 
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ever-changino^  volumes  of  water  among  the  numerous 
ditches,  in  regulating  head-gates  and  settling  controver- 
sies where  gates  have  been  forced  open  and  changed,  will 
not  permit  of  his  taking  the  time  to  collect  some  of  the 
data  required;  and  moreover,  this  data  is  already  in 
possession  of  the  Superintendent  through  more  reliable 
sources.  As  an  instance,  take  District  No.  2  (so  vitally 
interested  in  this  suit)  which  extends  from  Denver  some 
fifty  miles  down  the  Platte.  If  the  Commissioner  was 
required  to  report  daily  or  weekly  the  amount  of  water 
coming  into  the  District,  it  wonld  involve,  for  each 
report,  a  measurement  of  the  Platte,  at  Denver,  and  the 
mouth  of  Clear  rreek,  St.  Vrain  and  Big  Thompson, 
the  amount  flowing  one  day  being  no  index  of  what  was 
coming  the  next;  and  besides,  the  shifting  beds  at  the 
mouths  of  the  streams  mentioned,  would  require  the 
taking  of  a  new  cross-section  at  every  measurement, 
occupying  a  needless  amount  of  time. 

This  office  keeps  a  gauging  station  in  tne  Platte,  at 
Denver,  and  the  discharge  into  District  No.  2  is  taken 
and  recorded  each  day,  and  is  always  accessible  to  the 
Superintendent.  The  Commissioners  on  the  Boulder, 
St.  \'rain  and  Big  Thompson  report  when,  and  the 
amount,  if  any,  going  out  of  their  districts.  Further 
than  this  the  Superintendent  requires  from  the  Commis- 
sioner telegrams  in  emergencies  and  informal  communi- 
cations wherever  they  may  be  in  their  Districts;  and  in 
the  Districts  adjoining  Denver,  personal  interviews 
whenever  practicable.  But  all  this  in  the  opinion  of 
the  learned  Judge  is  not  legal  information  upon  which 
action  can  be  based. 

If  such  is  the  case,  the  law  should  be  changed,  for 
flood  storms  do  not  await  the  convenience  of  Commis- 
sioners, and  the  telegraph  is  an  important  factor  in 
securing  an  equitable  distribution  of  the  water. 

He  who  expects  the  letter  of  the  law  in  relation  to 
irrigation  to    be  executed  with  the  precision  of  clock- 
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work,  and  that  infallible  results  will  be  obtained,  has  a 
small  conception  of  the  tangled  web  of  difficulties  in  the 
way,  and  a  meagre  knowledge  of  the  uncertainties  of 
the  element  to  be  manipulated. 

With  regard  to  the  second  poiut  of  error,  let  it  be 
borne  in  mind  that  the  South  Park  has  never  heretofore 
been  considered  in  the  distribution  of  the  waters  of  this 
division,  although  irrigation  has  been  practiced  there  for 
many  years,  and  it  was  only  in  October  of  1889,  that  the 
adjudications  took  place  in  that  district.  It  was  conse- 
quently late  in  the  season  of  1890  before  the  Superin- 
tendent's office  was  furnished  with  the  decrees  and  had 
official  knowledge  of  the  claims  and  rights  of  the  respec- 
tive ditches. 

There  were  over  200  decrees  issued,  and  these  all  had 
to  be  tabulated  and  their  relative  priorities  adjusted  with 
reference  to  the  rest  of  the  division. 

It  was  also  a  mooted  question  much  discussed,  as  to 
the  effect  irrigation  of  natural  grass  lands  there  would 
have  on  the  water  supply  in  the  valley.  The  ditches 
there  are  principally  short,  and  seldom  extend  a  mile 
away  from  the  streams.  Some  contended  that  the  soak- 
ing of  the  grass  lands  contiguous  to  the  channels,  in  the 
early  part  of  the  season,  tended  to  hold  the  waters  in 
store,  and  when  later  they  drained  back  into  the  chan- 
nels, the  valley  would  derive  the  benefit,  where  most 
needed  for  later  irrigation.  However  this  may  be,  the 
Superintendent  ordered  a  cut  in  the  ditches  of  the  South 
Park,  at  the  same  time  the  order  was  given  here,  but 
evidently  erred  in  fixing  the  date  at  1879.  In  explana- 
nation  of  this,  he  stated  that  the  cut  was  an  experi- 
mental one,  as  he  knew  nothing  of  the  quantity  of  water 
diverted  by  the  ditches  there,  if  any,  the  Commissioner 
having  reported  for  duty  but  a  few  days  previous,  and 
then  principally  for  the  purpose  of  getting  the  head- 
gates  and  rating  flumes  in  shape  for  the  reception  of 
water. 
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The  Park  District  is  some  50  miles  square,  and  the 
Superintendent  anticipated  that  before  bis  order  could 
be  fully  carried  out  there  he  would  be  enabled  to  raise 
to  the  same  date  on  the  valley,  as,  with  the  fluctuations 
of  the  streams,  the  cuts  are,  at  most,  a  ''cut  and  try" 
process. 

The  Water  Commissioner  of  District  23,  after  consul- 
tation with  attorneys,  and  having  in  view  the  injunction 
granted  at  Golden,  declined  to  shut  down  any  ditches 
whatever. 

The  Superintendent  then  made  a  personal  inspection 
of  the  district,  and  endeavored  to  obtain  the  necessary 
information  as  to  location  of  ditches,  to  himself  close 
them  down,  in  accordance  with  the  order,  but  aside  from 
being  unable  to  secure  the  needed  information,  he  found 
that  in  the  excited  condition  of  the  people  it  would 
require  the  State  militia  to  enforce  his  orders.  An 
assistant  from  this  office  was  sent  to  the  district,  with 
instructions  to  gauge  all  streams  flowing  through  the 
Park,  measure  the  full  capacity  of  ditches,  as  far  as 
practicable,  and  the  quantity  being  diverted  by  them. 
About  a  month  was  occupied  in  this  work,  and,  as  a 
result,  it  was  ascertained  that — 

There  was  flowing,  in  nine  tributaries  of  South  Fork — meas- 
ured above  all  ditches 286,67  cu.  ft.  per  sec. 

Diverted  into  ditches,  measured 160.00  cu.  ft.  per  sec. 

Continued  in  above  streams  ...       126.67 

South  Fork— measured  above  Howbert,  and  below  all  above 

ditches 34S.75  cu.  ft.  per  sec. 

Tarryall,  Michigan  and  Jefferson  creeks— measured  at  heads, 

but  emptying  below  Howbert 50.09  cu.  ft.  per  sec. 

Diverted  in  ditches  from  above  streams      20.00  cu.  ft  per  sec. 

Continued  in  above  streams       30.09  cu.  ft.  per  sec. 

North  Fork— measured  at  Junction 120.00  cu.  ft.  per  sec 

Mean    discharge    of  Platte  river,   at  Deansbury,   for  July, 

deducting  the  local  flood  storm  from  Eleven  Mile  Caiiou.     507.00  cu.  ft.  per  sec. 

The  assistant,  in  charge  of  measurements,  reported 
rainy  weather  during  July,  and  that  considerable  quan- 
tities of  water  were  coining  into  the  river  in  every  direc- 
tion, above   Howbert,  from  seepage   and   small  ravines, 
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which  it  was  impracticable  to  measure,  thus  accouutiug 
for  the  iucreased  flow  at  that  place. 

PVoui  the  figures  above  given,  though  not  conclusive, 
it  would  seem  there  was  some  ground  for  the  opinion 
that  irrigation  in  the  Park  did  not  materially  affect  .the 
flow  of  the  water  to  the  valley,  nor  to  any  great  extent 
retard  it. 

The  method  of  applying  the  water  there,  if  correctly 
reported,  must  be  highly  detrimental  to  the  soil  and  the 
quality  of  the  grasses,  and  under  different  conditions 
would  be  extremely  wasteful  of  the  water,  it  being  the 
practice  to  turn  the  water  on  to  the  lands  at  the  begin- 
ning of  the  irrigating  season,  and  allow  it  to  flood  them 
continuously  until  turned  off  for  the  haying. 

In  this  connection,  it  may  be  well  to  make  some 
observations  relative  to  the  water-rights  of  that  district. 
By  reference  to  the  tabulated  statement  of  the  decrees, 
it  will  be  seen  that  4,665.61  cubic  feet  per  second  are 
allotted  to  209  ditches.  Such  figures,  upon  their  face, 
might  well  fill  the  valley  farmers  with  apprehension,  as 
it  would  require  the  waters  from  all  the  streams  in  north- 
ern Colorado  to  satisfy  them,  but  a  measurement  of  65 
of  the  ditches,  and  those  among  the  largest,  whose  com- 
bined decrees  entitle  them  to  2,055.63  cubic  feet  per  sec- 
ond, gave  them  a  maximum  carrying  capacity  of  only 
692  cubic  feet  per  second.  A  few  would  carry  the  full 
amount  decreed,  but  many  fell  short  eight  and  ten  times 
the  requisite  capacity.  The  tabulated  statement  referred 
to  also  shows  the  maximum  capacity  of  the  65  ditches 
measured. 

July  16-19  injunctions  were  obtained  from  the  County 
Court  of  Larimer  county,  in  the  absence  of  the  District 
Judge,  restrainino;  Water  Commissioner  W.  A.  Bean,  of 
District  No.  4,  from  shutting  the  water  out  of  the 
Louden,  Handy  and  Hillsborough  ditches,  except  for 
the  benefit  of  older  priorities,  on  Big  Thompson  Creek. 
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Pursuant  to  an  order  from  the  Superintendent  of  this 
division,  the  Water  Commissioner  closed  the  gates  of  the 
above  named  ditches,  to  satisfy  older  priorities  on  the 
Platte,  whereupon  the  injunction  was  obtained,  and  later, 
I  am  informed,  made  permanent  by  the  District  Court. 

This  suit  is  similar  in  its  nature  to  that  of  June  9, 
before  Judge  Becker,  bringing  in  question  the  constitu- 
tionality of  the  law  of  1887. 

The  Attorney-General  holding  that  it  was  not  a  part 
of  his  official  duty  to  visit  different  portions  of  the  State 
in  the  defense  of  Water  Commissioners,  no  defense  was 
made  on  the  part  of  the  State. 


Mary  Ann  Edwards, 

vs. 
J.  P.  Maxwell  ef  aL 


This  was  a  proceeding  instituted  July  21,  in  the 
District  Court  of  Arapahoe  county,  before  Judge  Rising, 
to  secure  water  for  a  ditch  on  Clear  Creek,  claimed  to 
carry  one  cubic  foot  or  less,  per  second,  and  for  which 
there  was  no  decree. 

Still  pending. 


Agricultural  Ditch  Co.,       ) 

vs.   .  ) 

J.  p.  Maxwell  et  al. 


This  suit  was  instituted  July  23,  1890,  to  obtain 
water  for  domestic  and  stock  purposes.  The  ditch  not 
being  entitled  to  water  under  its  decree,  an  application 
to  run  water  for  domestic  purposes  was  denied  by  the 
Water  Commissioner. 

Judgment  was  given  for  ten  cubic  feet  per  second. 
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RicoLo  Chicrickique, 

t'S. 

J.  p.  Maxwell  e/  al. 


Before  Judge  Allen,  of  the  District  Court  of  Arapa- 
hoe county,  August  i,  1890. 

Case  similar  to  that  of  Marry  Ann  Edwards.      Appli- 


cation granted. 


Farmers'  Ixdepexdext  Ditch  Co 

vs. 
Agricultural  Ditch  Co.  et 


al.   \ 


Instituted  September  i,  1890,  asking  an  injunction 
and  $50,000  damages. 

This,  a  counter-suit  to  the  one  of  June  9,  before  Judge 
Becker  and  involves  the  same  issues. 
Still  pending. 

DOMESTIC    USE. 

Early  in  the  season  of  1SS9,  and  soon  after  entering 
upon  the  duties  of  this  office,  the  question  of  the  domes- 
tic use  of  water  was  raised,  by  repeated  applications,  to 
divert  water  into  ditches  for  that  purpose.  Realizing 
that  if  permission  was  granted  in  one  case,  it  could  not 
be  consistently  denied  in  another  equally  meritorious,  so 
far  as  the  needs  were  concerned;  and  further  realizing 
that,  with  the  latitude  given  in  such  cases,  trees,  gar- 
dens, and  even  field  crops  sometimes  become  very 
domestic  in  their  nature;  and  being  fully  persuaded 
that  the  establishment  of  such  a  practice  generally 
would  tend  to  subvert  priorities,  would  be  very  !inju- 
rious  to  the  irrigation  interests,  and  would  result  in 
great  loss  of  water,  without  compensating  returns,  I 
determined  to  grant  no  permits  for  that  purpose,  except 
where  specially  ordered  by  the  Courts  so  to  do.  The 
wisdom    of    this    course    directly    became  apparent,   for 
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applications  soon   ceased,  and  very  oreneral  satisfaction 
was  expressed. 

While  in  a  few  cases,  doubtless,  people  livino:  along 
the  lines  of  canals,  at  remote  distances  from  their  heads, 
became  distressed  for  domestic  water,  at  times  when  the 
irrigating  supplies  were  shut  out,  it  will  not  be  denied 
that,  in  a  majority  of  instances,  such  distress  was  sym- 
pathetic in  its  nature,  and  resulted  more  from  the  wilted 
condition  of  their  crops,  than  from  the  parched  condi- 
tion of  their  throats,  and  wherever  water  was  granted 
for  domestic  use,  more  or  less  irrigation  was  practiced. 
One  cubic  foot  of  water  per  second,  used  strictly  for 
domestic  purposes,  would  more  than  supply  the  needs 
of  all  the  people  on  the  line  of  the  longest  canal  in  the 
State,  but  that  quantity  would  cut  a  sorry  figure  in  the 
canal,  and  many  times  that  quantity  would  be  evapor- 
ated and  filtrated  to  secure  one  drop  in  the  bucket  of  the 
farmer  at  the  lower  end  of  the  canal.  Not  a  few  com- 
plained that  the  cattle  in  their  pastures  were  suffering 
for  water,  but  the  reply  was  that  ''Cattle  could  be 
driven  to  water,  while  crops  could  not." 

These  complaints  came  mainly  from  the  owners  of 
the  large  and  extended  canals,  but  where  such  canals 
have  been  operated  for  a  series  of  years,  springs  are 
formed  under  their  lines,  in  nearly  every  ravine,  and 
those  are  frequently  more  accessible  than  the  canal, 
where  the  farmer  lives  some  distance  from  the  latter. 

Small  reservoirs  and  other  receptacles  can  also  be 
built  to  tide  over  such  emergencies. 

In  one  instance,  only,  has  an  appeal  been  made  to 
the  Court,  and  that  was  in  the  case  of  the  Agricultural 
Ditch  diverting  water  from  Clear  Creek,  wherein  the 
Court  granted  lo  cubic  feet  per  second  for  domestic 
purposes.  This  amount  was,  of  course,  taken  from  a 
prior  appropriation  and  deprived  at  least  a  thousand 
acres  of  crops  of  the  moisture  to  which  their  priorities 
of  appropriation  under  the  law  entitled  them. 
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WATER    DIVISION    No.    1. 


SOUTH   PLATTE    DIVISION. 

Mr.  I.  H.  Batchellor,  Superintendent  of  Irrigation; 
appointed  April  23,  1889;  residence,  Denver,  Colo. 

Water  Division  No.  i  has  had  added  to  its  list  five  new 
water  districts  since  the  last  report,  namely:  Numbers 
46,  47  and  48,  embracing  the  North  Park,  and  numbers 
64  and  65,  in  the  north-eastern  part  of  the  State,  the 
boundaries  of  which  will  be  found  under  their  respective 
headings. 

The  Superintendent  reports  generally,  for  1889  and 
1890,  a  very  low  stage  of  water  in  the  streams,  conse- 
quent upon  which  there  arose  many  complications 
between  the  conflicting  interests  of  different  districts; 
that  much  of  his  time  during  the  irrigating  season  was 
occupied  in  hearing  complaints  and  in  the  settlement 
of  these  differences;  that  during  the  year  1890,  as  a 
result  of  his  efforts  to  secure  water  for  District  No.  2, 
in  accordance  with  its  priorities,  temporary  injunctions 
were  obtained  restraining  him  from  closing  ditches  in 
No.  7,  for  the  benefits  of  older  rights  in  No.  2,  and  that 
these  restraining  orders  have  interfered  very  materially 
with  the  legal  and  equitable  distribution  of  the  waters 
of  his  division.  (The  orders  referred  to  will  be  found 
under  the  head  of  injunctions.)  He  further  reports  that 
the  Water  Commissioners  of  his  division,  with  one  excep- 
tion, have  responded  promptly  to  all  orders  for  the  clos- 
ing of  ditches  and  executed  them,  where  not  restrained 
by  the  courts.  The  exception  was  in  the  case  of  the 
Water  Commissioner  of  District  No.  23,  South  Park. 

On  June  4,  1890,  instructions  were  mailed  to  this 
Commissioner  to  close  all  ditches  to  a  certain  date,  and 
reply  received  that  instructions  would  be  followed,  but 
that  on  the  13th  of  same  month  the  following  reconsid- 
eration of  his  resolution  was  received: 
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COMMUNICATION. 

Office  of  M.  R.  Hanun,  > 

Water  Commissioner,  District  No.  23,  \ 

Fairplay,  Colo.,  June  13,  1890.      J 

HON.  I.  H.   BATCH  ELLOR, 

Supt.  Irrigation,  Division  No.  i: 

Dear  Sir: — Since  receipt,  on  the  seventh,  of  your  letter  of  the 
fourth  instant,  instructing  in  behalf  of  valley  irrigators  in  other  Water 
Districts  to  close  down  all  irrigation  ditches  of  priorities  later  than 
January  15,  1879,  I  have  made  diligent  examination  by  myself  and 
counsel  to  determine  whether  my  duty  is  to  obey  these  instructions  or 
the  decrees  of  the  District  Court  of  this  county,  establishing  priorities 
in  this  Water  District. 

The  question  is  both  difficult  and  important,  but  must  be  decided 
promptly  even  if  somewhat  hastily,  and  I  have  concluded  that,  until 
differently  advised  by  some  court  decision,  I  must  follow  the  decrees 
aforesaid  wherever  your  instructions  may  be  in  conflict  with  the  same. 
Accordingly,  I  shall,  for  the  present,  decline  to  carry  out  your  instruc- 
tions in  said  letter  contained. 

Respectfully, 

M.   R.   HANLIN, 
Water  Commissioner,  District  No.  2j. 

That  subsequently  the  Superintendent  made  a  pef- 
sonal  inspection  of  the  district  and  found  it  impracticable 
to  enforce  the  order  in  the  excited  condition  of  the  people. 

In  districts  46,  47  and  48  the  water  ri^^hts  not  havinor 
been  adjudicated,  the  Commissioners  were  not  called 
out,  and  hence  no  reports  were  made.  In  District  No. 
65  no  application  had  been  made  for  the  appointment 
of  a  Water  Commissioner.  That  in  all  other  districts 
full  reports  had  been  received  and  summarized  by  the 
Superintendent,  in  his  report  to  this  office. 


Water  District  No.  i — ^James  Hurley,  Commissioner, 
Orchard,  Moro^an  county. 

Mr.  Hurley  reports  for  1890,  eleven  ditches  carrying 
water  during  the  season  and  16, 775 acres  irrigated  there- 
from, as  more  fully  shown  by  the  following  statistical 
tables. 

He  was  called  out  April  i,  and  found  no  difficulty  in 
satisfying  all  demands  for  water  until  June  i,  from 
which  time  on  there  was  a  scarcity. 
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Water  District  No.  2 — Frank  C.  Albee,  Commis- 
sioner; Platteville. 

Mr.  Albee  reports  for  1890,  that  he  was  called  out 
April  12,  and  continued  in  service  until  October  31; 
total  number  of  days,  203;  that  during^  this  time  J.  W. 
Stockett  was  employed  as  assistant;  that  Frank  Estes 
was  employed  16  days  and  Wm.  Brown  28  days  guard- 
ing the  head-gates  of  ditches  nights  to  prevent  the 
illegal  diversion  of  water. 

He  further  reports  a  greater  scarcity  of  water  during 
the  season  of  1890  in  District  No.  2  than  ever  before 
known;  that  the  supply  was  not  sufficient  for  ditches 
ante-dating  1865,  and  serious  loss  of  crops  has  resulted 
therefrom. 

This  unusual  scarcity  is  attributed  to  the  diversion 
of  water  through  post-dating  ditches  in  Districts  Nos. 
4,  7  and  23,  under  the  restraining  orders  of  the  courts, 
whereby  the  waters  were  distributed  according  to  priori- 
ties in  the  districts  mentioned  and  regardless  of  the 
division. 

The  orders  referred  to  are  more  fully  mentioned  under 
the  head  of  injunctions. 

A  statistical  table  for  this  district  is  herewith  pre- 
sented: 
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ERRATA. 

Prof.  L.  G.  Carpenter,  of  the  State  A<^ricultural 
CoUei^e,  at  Fort  Collins,  who  furnished  a  considerable 
portion  of  the  data  in  relation  to  artesian  wells,  on  pages 
/S  and  127,  of  this  report,  is  "  Field  Agent,  etc.,  in  the 
Artesian  Well  Investigation  of  Department  of  Agriculture," 
under  direction  of  R.  J.  Hinton,  Washington,  D.  C,  instead 
of  in  the  U.  S.  Geological  Surv^ey,  as  given. 
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STATE   ENGINEER.  37 

Water  District  No.  3 — B.  S.  La  Grange,  Commis- 
sioner for  1889,  Greeley,  Weld  county;  J.  L.  Armstrong, 
Commissioner  for  1890,  Fort  Collins,  Larimer  county. 

No  report  was  received  from  this  district  for  the 
year  1889. 

For  1890,  Mr.  Armstrong  reports  139,222  acres  irri- 
gated from  ditches  and  10,825  acres  from  stored  water. 
For  details  as  to  crops,  see  tabulated  statement.  Mr. 
Armstrong  took  charge  of  the  district  July  11,  1890,  in 
the  midst  of  the  irrigating  season,  and  was  unable  from 
lack  of  data  prior  thereto  to  make  as  complete  a  state- 
ment as  he  desired. 
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Water  District  No.  4 — Wm.  A.  Bean,  Commissioner, 
Loveland,  Larimer  county. 

Mr.  Bean  reports  for  1890,  a  shortage  of  water  during 
the  cold  spell  in  June,  but  a  supply  sufficient  for  all 
practical  purposes,  from  the  twentieth  of  July  to  the 
close  of  the  season. 

Eighty-nine  thousand  seven  hundred  and  ninety  acres 
were  irrigated  from  ditches,  and  about  twelve  thousand 
acres  from  reservoirs. 
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Water  District  No.  5— J.  W.  Daniels,  Commissioner, 
Longmont,  Boulder  County. 

Mr.  Daniels  reports  for  1889,  that  he  was  called  out 
April  22,  to  divide  water  for  domestic  use,  there  being 
a  very  small  supply  in  the  stream. 

May  10,  a  heavy  fall  of  snow  in  the  mountains,  and 
rain  in  the  valley  afforded  an  abundant  supply  for  all 
purposes  until  late  in  the  season,  when  the  scarcity  of 
water  and  interferance  with  the  head-gates  rendered  it 
necessary  to  place  locks  on  all  gates.  K\\  assistant  was 
employed  for  97  days  during  the  season.  He  further 
reports  the  season  a  very  prosperous  one  for  all  the 
agricultural  interests. 

For  1890,  he  was  called  out  March  25,  and  found 
very  little  water  to  divide,  nor  was  there  a  supply  suffi- 
cient for  all  ditches  at  any  time  during  the  season.  An 
unusually  large  acreage  of  grain  was  sown  in  anticipa- 
tion of  an  abundant  water  supply,  as  the  result  of  the 
supposed  heavy  snow-fall  in  the  mountains  during  the 
preceeding  winter,  but  the  water  failing  to  materialize, 
the  grain  crop  necessarily  suffered  in  many  localities. 
Heavy  rain-falls  later  in  the  season,  afforded  a  good 
supply  for  hay,  crops  and  storage  purposes.  Two 
assistants  were  employed,  one  for  107  days  to  aid  in  the 
distribution  of  water  to  the  ditches,  and  a  second  to 
patrol  the  district  and  enforce  the  economical  use  of 
water  among  the  consumers. 

Mr.  Daniels  further  reports  2,854.44  cubic  feet  per 
second  decreed  to  ditches  in  his  district,  this  quantity 
being  nine  times  the  average  discharge  of  St.  Vrain 
creek  during  the  irrigating  season;  that  a  large  propor- 
tion of  the  ditches  have  been  enlarged  one  or  more 
times  since  the  adjudication  took  place,  and  still  have 
not  the  capacity  to  carry  the  decrees;  that  the  earlier 
ditches  to  which  water  was  decreed  in  sufficient  quantity 
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to  drain  the  stream  in  its    ordinary  stages  do  mot  cover 
to  exceed  3,000  acres  of  land. 

He  recommends  a  re-adjudication  of  water  rights, 
that  the  date  of  priori t\'  should  correspond  to  the  date 
of  application  of  water  to  the  land,  and  the  quantity 
should  be  limited  to  the  necessities  of  the  land  actually 
cultivated,  and  further,  the  quantity  of  water  decreed 
should  be  limited  to  the  average  discharge  of  the  stream, 
plus  the  probable  amount  that  can  be  stored  in  reser- 
voirs, further  rights  being  granted  as  the  water  supply 
increased. 

He  further  recommends  that  Water  Commissioners 
should  have  control  over  the  lines  of  ditches  and  the 
Superintendents  of  ditches,  the  better  to  regulate  the 
distribution  of  water  among  consumers,  and  insure  its 
economical  use. 

Mr.  Daniels  is  to  be  commended  for  the  complete- 
ness of  his  report  in  its  details. 


104 


FIFTH   BIENNIAL   REPORT, 


-    Q 

«< 

t-^ 

P< 

W 

n 

S 

w 

> 

o 

^ 

o" 

Q 

<! 

Cki 

O 

o 

J 

Oi 

O 

ao 

u 

T-H 

H 

Z 

Q 

o 

o 

< 

2i 

o 

^ 

H 

irt 

c^ 

o 

O 

2 

au, 

H 

pa 

P< 

(^ 

a 

C/5 

-Q 

Dd 

-^ 

W 

^ 

12; 

?; 

O 

0 

t-H 

C/5 

c/^ 

> 

s 

^ 

E>S 

^ 

UJ 

2; 

O 

o 

O 

tn 

S 

S 

O 

O 

(4 

W 

H 

<1 

^ 

en 

.^ 

U 

25 

<J 

Q 

13UJ  I    ;:;;;!;;;;;     ; 

-sip   ui   pajBSuai  

sdjoe    JO    aaq'ranK  \       ...........       . 

aSgdaas      i       

raojj        pajBguji      I 

saaoB    JO    aaqninK  j 

raojjaa^m  P3JB3  li^vg     II      §      ||      §)§,§§ 

-uii   sdojo  aamo  '     cT    vo      lo     -w^     «      pT            vo* 
JO  sWoB  JO  jaqraniii 


I" 
laoaj      I 
-3J3m     pa^BSuai      I 
sassBjS     iBjniBO 
JO  S3JDB  JO  a3qiun>; 


lO        >0       vO         lO 


BjiBjiB  UBq;  lamo 
S3SSBJ3  papaas 
JO  saaoB  JO  aaqinn^ 


luojjsaam 

pajBSlJil       BJ[BJIB 

JO  sdJOB  jo  aaqran^i 


lO       lO       ^ 


raoajajaqi  pajBS 
-ijii  aq  UBO  iBqi 
S3J0B    JO    jaqiun^ii 


araji  JO  puoD3s 
J3d  ;33j  oiqtiD  in 
o68i  JO  uosBSsSui 
-anppauaBoa^iBAi 
JO  jundniB  aSBaaAy 


aisadqi 
pauaBosBAia^iBAv 
s.^Bp    JO     aaqiuim 


saitra 
UI  joajaq^   q^aai 


^ 

^ 

^ 

1 

5 

s 

5 

1 

s 

5 

3 

vS 

s 

^ 

o 

QO 

o 

vo 

o 

•* 

■* 

M 

lO 

r^ 

O 

vo 

1^ 


^  :^  cj 


t^     H     H 


«      a!. 


STATE   ENGINEER. 


105 


. 

pT                    ■                                ... 

g8^?,?.iQ?>:8?>:85):   :    :   :  s^  s  ^  s    : 

JO 

8  8  eg    :::::::  8  I   :::;:::::    : 

-'<-**NM*e<"'''<roo M*''* 

^  %  %  ^  %  t  s    :    :  a  5.  v2    ;    :    :  ;?   :  s  s    :  ^  '; 

1  .^ 

H      I- 

^The  Taylor  &  Denio 

The  Coffman 

The  Dickens 

The  Island 

The  Cushtuan 

The  I,ast  Chance 

The  Hayseed 

The  Coffin  &  Davis 

0 

The  Claim  of  J.  R.  Mason 

The  Cochran 

The  N.  W.  h.  Ins.  Co.'s  Claim 

The  Hornbaker 

The  Bacon  Appropriation 

The  True  &  Webster 

The  Dickens,  private 

The  Clough  &  True 

The  Montgomery,  private 

The  Williamson  &  Cavey 

14 


106 


FIFTH    BIENNIAL   REPORT, 


o 

Oi 

oo 


< 

O 

eu 

pa 
o 

CO 

xn 

O 
a 


-Stp    UT   paiBSuji 
saaoB    JO    jaq'ran^ 

aSBdaas 
raojj        p3;bSu.ii 
saaoB    JO    aaqbanis: 

•••••••••••                •        • 

tnojj 
-ajam     pa^BSxaai 
sdoao     aaqio  '  jo 
saaoB    JO    aaqran^ 

^        '.     ^        '.        \        '.%'.'.'.&      I        '.        '. 

«»o-ij      5-8;:^:;:;;;;:; 

sassBaS  iBan:>Bn  JO                           '       "              '...'.'. 
saaoB    JO    aaqran^                       "                     ......... 

raojj 
-ajam     pajB^toai 
BjiBjiB  HBin  aaqio 
sassBjS  p^paas  jo 
saaoB    JO    aaqninK[ 





raojjaaam  pa^sS 

-UJI       BJlBJlB      JO 

sajOB    JO    aaqmn^i 

r 

luoajajam  paiBS 
-uai  aq  ubo  jBq; 
saaoB    JO    aaqranM 

ami)      I 

JO     puooas      ja'd      '     '^ * 

laaj  aiqno  in  0691 

JO  nosBas  Si'iunp                    

paiajBO      J  a  i  B  M 

JO  innoiuB  aSBJaAV  j              

ntajam   pau 

-JBD      SBM.     aa^BAV 

sXbp     jo   aaqranN 

^  ^  %  '.  ^  :  %  %  ^  :   '.   :   \   '. 

saiiui 
ni  joaaaq;  q;Jgual 

CMro^-H^^^CrOM^-- 

u 

Q 
< 

The  Sraead 

The  Runyan 

The  Holland 

The  Bader 

The  Altona 

The  Baker  &  Weese 

The  Goss  Private  No.  i 

The  Goss  Private  No.  2 

The  Table  Mountain 

The  Baum  &  Goyn 

The  Nelson 

The  ToU-Gate 

The  Star 

The  Crocker 

STATE    ENGINEER. 


107 


i 

:    :  8  eg  ?.  ^   :  R   :    :    :    : 

s 
s 

:    :  5  .g  ^  8    :  g>   :    :    :    : 

to 

:::::%  s    ::::  s 

M 

'.::::  s  s  ^  ^   ::    : 

1 

0^ 

;;;;;;::;:;  i^ 

5 

The  Bear  &  McCoy 

The  Spring  Creek 

The  Johnson 

The  Richardson 

The  Renner 

The  Titus 

The  Lake      

The  Taylor  No.  i 

The  Taylor  No.  2 

'I'he  Laggerman  Supply 

The  Coffin  Meadow 

The  Lykins  Gulch 

.2 

ix 

.2 

•a 
a 

1 

108 


FIFTH    BIENNIAL   REPORT, 


w 

a 

►H 

fc 

b 

O 

Cfi 

0^ 

BJ 

X 

Z 

t-K 

O 

^ 

w 

w 

<: 

tn 

j-i 

a 

•J2 

a 

w 

W 

? 

^ 

z 

*-* 

:z; 

Q    o 

< 

J    -^ 

t-H 

S    -^^ 

cn 

(^ 

<: 

>    W 

«<    Q 

o 

^    O 

:?; 

^    ^ 

HH 

H      . 

^z; 

p^ 

s  -" 

w 

o 

<3     Dd 

:2: 

o 

-  § 

a 

K    W 

H 

^    « 

:z: 

o  S 

pa 

^-    § 

% 

> 

w 

^I 

^^ 

«^^ 

< 

w 

^ 

pl5 

tn 

L-i 

6 

;zi 

H 

o 

2 

jH 

£2 

Q 

Pi 

w 

J- 

<J 

^ 

'Ji 

< 

Strongly  alkaline 

.     Flow  lost,  not  recovered 

ajnnira          ^ 
J3d        'suoii'b3      I     a 

1 

I 

< 

i4 

Sec.  30,  T.  3  N.,  R.  67  W  . 
Sec.  24,  T.  3  N.,  R.  70  W  . 

s 

O  en 

R 

Q 

Third 
flow 

1 
1 

Second 
flow 

11    '  ^  § 

J33J  UI             J:* 

3SBD  JO  qi3usi 

saqoui m 
asBD  JO  aa^aiuBia 

r 

J03J3m 

qjdap  iBjox 

1 

w 

o 
o 

i 

ii. 

i 
« 

i 

STATE   ENGINEER. 


109 


o 

o 

o 
o 

C/5 


^ 

^ 

w 

i 

u. 

^ 

w 
w 

a 

3i 

w 

n 

r; 

> 

u. 

o 

>, 

H 

V 

a 

ca 

2 

s 

JS 

<s 

n 

CJ 

? 

g 

g 

Q 

'  ' 

5 

1 

o 

< 

b 

re 

i3 

o 

V 

w 

ii 

H 

s 

O 

<J 

^ 

n 

vS 

pacii 
med 
•ic  fe 
seco 

■^    ^ 

M 

«J 

■ 

1 

CO         CO         00         M 

me  o 
ence 
worl 
ereoi 

" 

o" 

c 

1                o 

n      a 
«      ca 

(J 

1       fco 

00         00         00 

•=  re  Si  li 

" 

" 

" 

<-  -^  -  y 

'O         ID         t^        1   1 

o'-^-.=  £ 

a,  =  bfo 

>>         >-i         >>       1    1 

|"x 

3 

s 

3 

^ 

^  -  II 

• 

o 

i^S 

4^ 

'-  O-c 

U 

O 

I          ^  "^  i£ 

^ 

^ 

«  ?■ 

l; 

ij 

h     t    -z 

9J 

CJ 

> 

•X     1^ 

O 

u 

^ 

>.       >.                 II 

^ 

b 

Q 

0 

s 

< 

Z 

aJ 

^ 

s 

"O 

C 

re 

^ 

c 
> 

.i 

~ 

t 

r* 

E 

b 

■^ 

^ 

c 

5 

O 

.i^ 

i: 

< 

i. 
t 

5 

c 

>. 

c 

^ 

re 
o 

'^ 

S 

.     II 

110 


FIFTH    BIENNIAL   REPORT, 


O 
> 

en 

O 

t— ( 
iz; 

o 
u 

< 


^  ^- 

o  o 
> 


— ?" 


O  I'  u  s 


^5 


5i£ 

bflO 


o     ;;  o 


1 

1 

1 

i 

§ 

«"^ 

5 

o 

2R 

o_ 

i* 

M 

o 

o 

t^ 

tl- 

M 

■<J- 

■* 

^ 

i 

1 

^ 

k 

^ 

■" 

. 

-,       t^      ►- 


CO        U-)       00         u^ 
cs  w         —        — 


I        I       ^"      I       I       I 

S     a-     -x     t.     W     O 


I       M        p 


< 

<           S           ^ 

S 

>^         1 

ON 

III 

1 

1  '; 

^ 

iA 

^ 

M 

M 

u 

u 

V 

ij 

V 

'^ 

U 

U 

'■J 

U 

o 

53 

a 

c 

rt 

ol       . 

> 

> 

> 

> 

> 

> 

'Ji 

^ 

tfl 

•Ji 

^ 

^ 

1 

1 

ri 

6 

2 

Z 

u 

V, 

I 

0 

O 

> 

02 

X 

Tl 

>i 

ci 

V- 

\L 

^ 

c 

? 

1 

ba 

5 

I 

'   ^ 

'     O 

u 
"n 

•     < 

> 

o 

a 

a 

3         » 

3         S 

s 

P!J 

(U 

^ 

3     ^ 

<s 

^ 

i 

;         bfl 

o 

^  1 

1 

if    * 

5  : 

11 

1 

1 

STATE   ENGINEER. 


Ill 


S 

a^ 

H 

<r. 

a 

C/5 

Q 

P^ 

ii 

►— ( 

cfi 

o 

'A 

> 

O 

0^ 

Tt; 

w 

!2; 

m 

o 

W 

'J) 

^ 

^, 

o 

w 

C/l 

Ij 

1— 1 

ts 

X 

w 

W 

« 

H 

o 

tl4 
Q 

o 

D^ 

fiT 

»: 

o 

o 
o 


u 
W 


M 

M 

.U 

U4 

.L4 

1 

V 

V 

11 

i; 

4; 

V 

u 

l; 

i» 

a; 

px 

u 

u 

u 

s 

u 

<j 

u 

u 

o 

^ 

a 

a 

s 

s 

a 

J3 

'3 

'« 

"3 

cd 

'rt 

(A 

o 

Ih 

Ih 

I-. 

u 

> 

> 

> 

> 

> 

^ 

.^ 

^ 

^ 

_^ 

tfl 

in 

Cfi 

CO 

C/5 

u 

u 

(n; 

p 

o 

(fl 

u 

^     .2 

a 

-H 

^ 

- 

aj  ^       TS 

.o 

s 

o 

5 

_o 

•posi 
vhic 
ater 
tore 

1 

1 

1    Pk 

'C 

't 

•n 

•"• 

■^ 

'~' 

8 

§ 

§ 

i 

city 
ic  fe 

8 

'    g- 

g" 

8 

ix 

o      1 

1= 

-^ 

o"       t-^ 

i 

»     1 

C3   o 

1 

i             ^       ._ 

ated 

t 

8 

g 

8 

8 

8 

8 

8     8 

g 

1 

a§ 

U-) 

lO         lO 

'^^ 

r  o 

" 

" 

"* 

W 

^ 

a 

_— 

•r*""  o 

o 

„ 

S              r- 

eS 

■  t 

■M             t^ 

li 

3 

cd 

rt       rt 

w« 

rt 

8 

W 

Z      W 

'^      1 

Iw 

reatest 
pth    o 
dam 
1    feet 

■<j- 

o 

^ 

1 

1 

O^     -^ 

_| 

5  H«ii 


^- 


--         «         CO 


S    'S    5^    vS^ 


ro       fO       ro       C       rO 


u^      vo         in 


112 


FIFTH   BIENNIAL    REPORT, 


o 

> 

o 


s  !l 


c/} 

w 

z 

W 

c 

H 

►— t 

(/) 

s 

s 

(^ 

8  1 

»-H 

1 

c 

W      1 

> 

w 

w 

c/5 

1^ 

a, 

0 

Si 

O 

>— 1 

Cm 

z 

05 

Ct^ 

a 

txj 

H- 

O 

t. 

^ 

s 

c 

O 

0!^ 

o 

t 

H 

6 

k. 

^ 

{«    s 


-  n      o 


^    8 


be* 

C'3  s 


8     S 

1/:       m 


;S 

•= 

1 

o 

05 

vg^ 

<8     R    vg^ 

R 

^; 

o 

^ 

< 

H 

N 

U 

O 

^ 

"U 

^^ 

S^ 

?^    S    ^ 

I 

STATE   ENGINEER.  .  ]]  ;^ 

Water  District  No.  6 — S.  J.  Plumb,  Connnissioiier, 
Erie,  Weld  county. 

Mr.  Plumb  reports  for  1S90,  an  abundance  of  water, 
during  April  and  May,  for  all  irrio:ating  purposes,  and  a 
large  excess  passing  out  of  the  district,  which,  if  stoied, 
would  have  oriven  ample  supply  during  the  season. 

He  was  called  to  distribute  water  June  5,  and  was 
actually  employed  89  days,  with  an  assistant  jS  days,  a 
second  assistant  on  special  work  6  days,  and  a  third,  in 
charge  of  reservoir  ditches,  16  days. 

There  was  a  great  scarcity  of  water  in  August,  and 
about  September  i  the  small  supply  was  distributed 
among  the  several  ditches  needing  it  for  the  irrigation 
of  orchards  and  small  fruits. 

The  small  grains  and  seeded  grasses  averaged  about 
two-thirds  of  a  crop,  and  the  native  grasses  about  one- 
half.  These  losses  might  have  been  avoided  by  proper 
storaore  in  times  of  excess  of  water,  earlier  in  the  season. 

He  further  reports  much  difficulty  in  securing  the 
construction  of  proper  rating  flumes  in  many  ditches 
selling  water,  and  attributes  the  disinclination  on  the 
part  of  the  owners  to  put  them  in,  to  the  fact  that  they 
are  selling  water  in  excess  of  the  capacities  of  their 
ditches,  and  are  consequently  adverse  to  any  ratings  that 
would  show  the  great  discrepancy  between  decreed  quan- 
tity and  actual  capacity. 

He  suggests  remedial  legislation,  making  the  appli- 
cation of  water  to  the  land  the  'hasis  of  appropriation, 
and  that  the  present  decrees  be  adjusted  thereto. 

He  thinks  the  owners  of  ditches  carrying  water  for 
hire  should  be  required  to  have  their  ditches  in  repair 
and  ready  for  the  reception  of  water  bv  April  i  of 
each  vear,  as  therebv  the  consumers  would  receive  the 
benefit  of  the  early  flow  of  water,  and  save  many  crops 
otherwise  lost. 

He  reports  about  3,500  acrts  irrigated  from  stored 
waters,  and  estimates  that  quantity  could  be  increased 
to  35,000  acres,  with  proper  storage  facilities.  He  sug- 
gests State  aid  for  this  purpose. 

Mr.  Pluml:  has  so  managed  his  district  that  very  little 
complaint  has  com"  to  this  office,  and  Ins  report  indi- 
cates an  economical  administration  of  his  office. 
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Water  District  No.  7 — J.  G.  Hartzell,  Commissioner, 
Golden,  Jefferson  county. 

Mr.  Hartzell  reports  for  1889  and  1890,  statistical 
information  in  tabulated  form,  and  calls  attention  to 
defects  in  the  law.  Among  other  things,  he  recom- 
mends a  more  effective  law  to  compel  ditch  owners  to 
erect  in  their  ditches  suitable  head-gates  and  rating 
flumes,  in  order  to  secure  more  equitable  distribution  of 
the  water. 

That  the  superintendents  of  ditches  should  be  re- 
quired to  collect  and  furnish  to  the  Water  Commissioner, 
irrigation  and  agricultural  statistics;  that  a  proper 
gauging  station  be  provided  on  Clear  creek,  for  the 
measurement  of  the  stream,  and  facilities  for  transmit- 
ting the  daily  discharge  to  the  Water  Commissioner,  for 
his  information  in  the  distribution  of  the  water. 

He  thinks,  if  the  diversion  of  domestic  water  is  per- 
mitted from  the  streams,  it  should  be  required  to  be 
done  in  pipes  to  prevent  waste  and  loss. 

He  further  reports  that  the  issuance  of  ex  parte  in- 
junctions against  the  Water  Commissioner  has  worked 
great  injustice  to  consumers  of  water,  in  portions  of  his 
district,  and  advises  legislation  to  prohibit  the  same. 
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STATE   ENGINEER.  II  , 

Water  Distria  No.  cS— S.  F.  Couch,  ConiiiiissioiRi , 
Littleton,  Arapahoe  County. 

Air.  Couch  reports  for  1889,  an  unusual  scarcity  of 
water  in  the  Platte  river,  but  owino^  to  opportune  rains, 
the  crops  were  generally  j^j^ood;  20,534  acres  were  irri- 
gated directly  from  ditches,  and  763  acres  from  seepage, 
the  seepa,i>e  water  being  mainly  from  the  Northern  Colo- 
rado Irrigation  Co.'s  canal;  48,232  acres  are  reported 
under  ditch. 

No  serious  difiicukies  were  encountered  in  the  dis- 
tribution of  w^ater. 

For  1890,  the  report  shows  49,684  acres  under  ditch 
and  15.077  acres  irrigated.'  The  decrease  in  the  amount 
of  land  irrigated  this  year,  is  attributed  to  the  great 
scarcity  of  water,  much  of  the  land  seeded  receiving  no 
water  during  the  season.  As  a  result  the  loss  of  grain 
crops  under  all  ditches  taking  water  from  the  smaller 
tributaries  of  the  Platte,  and  undt-r  the  Northern  Colo- 
rado Irrigation  Co.'s  canal,  was  very  serious^  in  many 
cases  being  entire  failures,  the  average  being  about  one- 
half  a  crop.  Aluch  difficulty  was  experienced  in  keep- 
ing head-gates  closed,  the  English  High  Line  espe- 
cially having  been  frequently  raised  during  the  night,  by 
unknown  parties,  and  threatening  notices  placed  thereon. 
An  assistant  was  stationed  at  this  gate,  to  stand  .guard, 
and  little  t"urther  interference  followed. 

Mr.  Couch  complains  of  a  lack  of  rating  Annus  in 
several  ditches,  and  head-gates  so  out  of  repair  as  to 
render  the  regulation  of  the  water  difficult  and  uncertun. 

He  advises  that  ditches  carrying  ten  cubic  feet  of 
water  per  second  and  in  excess,  should  be  required  to 
have  a  Superintendent  or  ditch-walker,  to  whom  instruct- 
ions could  be  given  as  to  the  opening  and  closing  of 
head-gates  at  flood  times. 

The  Commissioner's  tabulated  statement  for  1890 
will  be  found  herein. 
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IValer  District  No.  9 — Frank  lowers,  CoininisMoiu  1, 
Morrison,  Jefferson  Connty. 

Air.  Ewers  reporls  for  1889,  as  liavini;  been  called  ont 
April  22,  and  continned  service  for'  one  hnndrcd  an<l 
seventeen  days.  He  participates  in  the  <;eneral  com- 
plaint of  Water  Commissioners  aj^ainst  poor  head-_q;ates 
and  lack  of  rating  flnmes.  He  reports  the  enforccnitrnt 
of  the  order  against  running- water  in  ditches  exclusively 
for  domestic  uses,  as  giving  general  satisfaction,  and 
resulting  in  a  great  saving  of  water. 

For  1890,  ?^Ir.  Ewers  rt^ports  going  on  dutv  April  iS, 
for  the  purpose  of  notifying  ditch  owners  to  construct 
proper  head-gates  and  rating  flumes,  in  accordance  with 
instructions  of  the  Superintendent  of  the  Division,  and 
further  reports  a  general  compliance  on  the  part  of  the 
owners. 

Streams  were  very  low  during  the  entire  season, 
Turkey  creek  drying  up  entirely  -June  23,  for  the  first 
time  in  years. 

No  difficulties  were  encountered  in  the  distribution 
of  water.     Total  service,  one  hundred  and  nineteen  days. 

Tabulated  statement  for  1890  is  herewith  submitted. 


21 


162 


FIFTH   BIENNIAL   REPORT, 


OO 


fH 

o 

!z; 

P^. 

o 

oi 

Ah 

^n 

ta 

n 

^ 

1 

m 

g 

p^ 

V, 

o 

tin 

o 

> 

♦-H 

« 

en 

Xfl 

o 


•pujsip 
ni  pa^BSiiit  ssaDB 
JO    aaqtdnn     iBjox 


•a^Bdaas 
laoaj     pajBSuji 
S3J38    JO    aaqran^ 


•raojjajam  p3;bS 
\  I  -uat  sdoao  aamo 
jl    jb  S3JDB  JO  aaqran^ii 


•tuojj 
-3  J  3  m  psjESuai 
sdssBjJS  iBanJBii 
JO  S3J3B  JO  jaqianx 


•laoij 
-d  J9  q;  pajBSiaai 
^il^Jl^nBqi  J3q;6 
sassBjS  p  3  V'  ^  3  s 
JO  S3J0B  JO  aaqiunj!.! 


I  •raojjaaaqi 

pajBSuJl       BJIBJIB 

JO  ssjSb  jo  aaqran^i 


•raojjaaam  p9)Bd 
-Till  aq  UBD  iBqj 
s'ajDB    JO    aaqran^ 


-amp  JO  pnooas 
aad  ?33j  oiqno  ui 
o68i  JO  uosBas  Sui 
-anppauiBDaa^BJJL 
JO  ;ur»diuB  aKBjaAv 


'aisjaqi 

paiiJBO  SBAi  jajBAl 

sXbp  jo  a  aqin  n^ 


•sanui 
ui  joajaqj   q^Suai 


2    V? 


to        P4         <7>        O         O    •    « 

O         "^        i^       X       ^         2^ 


H     H 


g      c      ^      s 


Q    ^ 


^    •£ 


.a     ^ 


X    ^ 


H     H 


STATE   ENGINEER. 


163 


* 

•       J,        •       JO      ^      JO      g       c.       g 

"  2   ;   :   :  5-  58   ;   : 

'R 

:  2^  :  °°    :    :  8    :   : 

5 

JO 

1 

<o 

2  •:^  .-5  Q 


'•"       5Q       »-< 


I 


> 


• 

i 

I 

s^ 

1, 

^ 

ft 

<8 

m 

0 

0 

. 

• 

NO 

<N 

0 

lO 

>o 

S 

0 

S 

s 

8 

s 

0 

fo 

8 

1 

i 

1 

1             «^ 

?^ 

i                 • 



. 

1 

. 

^ 

ri^ 

N 

T 

« 

s 

3 

— 

a 

CS 

■^ 

» 

ro 

"*    1 

2 

6 

■5 
> 

0 

2 

X* 

0 

> 

u 

3 

> 

Z 

44 

X 

> 

2£ 

y 

^ 

S 

ti 

1^ 

3: 

y 

V 

c 

a£ 

otf 

ai 

ti 

«< 

s 

as 

3: 

^ 

3 

3 

;^ 

X 

■** 

'■J 

fS 

i£ 

is 

s 

s 

g 

a 

2 

> 

Z 

t>d 

i/ 

^ 

■ 

;, 

b 

1^ 

t; 

X 

j: 

X 

^ 

164 


FIFTH   BIENNIAL  REPORT, 


I 

lou^sip 



" 

1 

ni  paiBSiaai  s3jdb 

• 

jd;    jaqranu     ib^ox 

■ 

aSBdaas 

inoaj       pa^BSujt 

.          .          .          .          . 

SdJDB^    JO    aaqmnM 

• 

■ 

.  ,      . 

inoajaaam   pajBS 

JO 

8 

8   8    :   2  .g 

s 

-uai  sdojD  aamo 

■^ 

H               •-< 

1 

JO  S3JDB  JO  aaqranM 

• 

1 

"S 

1 

^ 

raojj 

^ 

-3J3qj     paiBSuai 

00 

^ 

1  sassBjS     iBjnJBti 

•       '  • 

5i 

;  JO  sajDB  JO  jaqmnij 

^ 

1 

1    ' 

1 

uioaj 
-aaaqi     pa^BStaat 

% 

? 

<6 

BjiBjiB  ueqiJaino 

(S 

Oi 

sassBjS  papaas  jo 

oo 

S3J0B    JO    aaqiun^ 

V 

raojjaadqi 

s, 

v§ 

{?  :  5  :   : 

1 

pa^BSuai     BjiBjiB 

" 

JO  saa'oB  JO  jaquin^ 

** 

< 

pi;  - 

laojjajaq;    pajBS 

s 

vg 

S     ^     2     °    « 

« 

! 

'  -lOJl   3q    UBD    iBqi 

'" 

"^ 

" 

"^ 

saaoB    JO    jaquitiM 

'S- 

2 

W 

' 

^    ■ 

1 
1 

. 

tJ} 

P<    i 

1 
1 



W    , 

^ 

^ 

. 

5 

O    i 

>~*     1 

\ 

">» 

c/:    1 

a 

CO 

! 

t 

H- ( 

5" 

a 

^ 

. 

3 

§ 

V 

>. 

O 

oi 

U 

O 
> 

^ 

a 

N 

rO 

">. 

c 

1 

6 
2 

a 

'.'.'.'. 

w 

Im 

g 

1    i2 

^ 

'o 

*5 

o 

_o 

:      ^ 

o 

> 

1 

'5 

w 

Oi 

as 

a 

fl 

•0 

s 

^ 

M 

Cfl 

. 

tn 

2 

< 

2 

'u 

T3 

1     ^ 

c      ■      *      ■ 
o       •       ■       ■ 

o 

'£ 

s 

a 

Ih               C 

0        C       vo        t^ 

H 

* 

(U 

lU 

O          C« 

J3         Cfl         _•         _• 

tij 

w 

t  « 

:|  5  §  1 

V 

OJ 

<u 

«     * 

Xi 

J3 

J5 

H 

tH 

H 

I 


STATE   ENGINEER. 


i<;5 


> 


< 
m 

< 
o 

O 

o 
a 

pa 


166 


FIFTH   BIENNIAL  REPORT, 


O 


o 
o 


S  o< 

w  w 

H  « 

<3  S 

H  W 

CO  o 

S  s 

^S 

o"^ 

y* 

^ 

^ 

tfj 

>. 

>» 

a 

1 

«       J3 

^ 

p 

s 

^      .y 

P. 

1 

1       S 

W 

a 

a 

Oi 

^" 

o 
u 

3 

<     i 

a 

I 

1 

Q 

1 

^ 

0^ 

4j 

s 

< 

ca 

<J 

o 

ij 

o 

H 

w 

^ 

S 

2; 

Q 

r- 

|[ 

^ 

°. 

R 

s,   ^ 

o 

00 

00*         00 

00 

to      to 

s 

o 

tA 

rt-r;u3  V, 

^•Sss. 

^ 

" 

1        « 

1 1 

:  f 

1 

1 

f 

1 

tne  o 
ence 
wor 
ereoi 

-      ^ 

'  a 

t^                rC 

lO 

^' 

A 

!        8 

ll 

,1 

t               t 

1 

>> 

CO 

s 

te  of  filing 
in  State 
ngineer's 
office 

1 1 

^  f 

to 

i 

f 

1 

1      >> 

1     «     W 
!     Q 

S   1 

3 

•— > 

s 

S 

s 

1 

s   I 

1 

o     ^ 

u 

^ 
1 

;       t, 

•5: 

U4 

o 

S^i: 

4;         1 

>    c  ■« 

<u 

u 

S^ 

>>                u 

J:    -S. 

y      c 

oJ 

4J 

u 

o 

^ 

S     1 

^      ^ 

u  U 

^ 
^ 

C8 

> 

u      1 

J     V  ^ 

u 

U 

P9    e 

)  n 

{- 

n 

n 

s 

o 

xT  ■ 

, 

o 

1 

o 

"z 

"ti 

•     o     . 

■ji 

5 

OR  ca: 

!  5  • 

5       • 

a 

Q 

a 
s 

P  DITCH 

.  t:  ^ 

.  rt  a 

X 

L 

C 

i 

5 

en 

s 
o 

8 

>   1 

<^ 

■H   ■« 

a     Q 

I. 

<l 

1 

^    S 

1^ 

< 

o     1 

< 

V        1 

J      V 

IJ 

V         V 

d 

V 

V 

Z 

^       ^ 

:  js 

X 

X     J= 

X 

X 

X 

f- 

^      ^ 

^   H 

h 

H     H 

(- 

H 

H 

STATE   ENGINEER. 


167 


O 
> 

m 

o 

p^ 

o 
:z; 

o 
u 

iz: 

% 


\ 

Z 

"55 

1& 

c 

0^ 

X. 

2' 

W        ' 

<! 

?" 

re 

M 

a 

K. 

O 

0 

1           2 

re 

11 

cJ 

z 

■y; 

re 

—, 

re 

0 

^ 

1 

'    . 

.  re 

•— I 

2 
o 

2; 

< 

Q 

3     , 

i      ^ 

^^^ 

1 

'~ 

' 

;"— '^— ^ 

r- 

§     1 

>d.Si 

I 

1  1  §  "i 

8 

t 

J?    S 

in      u2 

1        1 

i    £    S 

§J 

!     .ti  a;  X!  *. 

^ 

N 

■«r        O         O^       O 

CT^ 

CT>        lO 

'    CT>        O 

o      T.     T 

o* 

tcj 

$;i  C  3  K 

r^ 

■o 

Tj-       m       •>3 

o 

00 

00 

<M              N 

O         M        Oil        O 

«  c  r;  u 

•^ 

o 

C^        I/O         On         c> 

t^       vo 

■<3-         -"J- 

O         w         *J 

o 

o.--  ^'^ 

O        0 

^  s-g.= 

" 

i  R  «   - 

ON 

C>       vo" 

v^   z    z 

i. 

§8 

V 

00 

^  ^ 

ff       ^ 

> , 

="!■ 

1)   lU  *J   1-   0^ 

00 
00 

1 

^ 

00      CO 

CO        M 
00 

f 

00 

'-'  t 

!5  g  ^ 

-s 

d 

00 

1  1 

t  •£ 

SJ 

a*! 

u 

O 

^ 

_<_?_ 

<     i 

«JJ 

Q 

tn 

1 

§8 

i 

c^ 

■f 

1: 

S" 

(<->  S       'ii 

«; 

00 

SI-  ^  ^ 

„- 

•^ 

s 

CO 

00 

s 

^ 

'  ii^S.SsI 

^ 

(N 

^ 

ts 

^ ' 

«  w 

1 

Q 

1 

I 

^ 

^             . 

re 

>, 

3 

•-> 

re 

Q 

.-  »  -s 

go 

.1. 

1 

TJ     . 

•  i       . 

fl      . 

1    gl^S 

re    • 

2      "^^ 

C^ 

So   •    ^ 

n.5 
re  w 

CO 

a  ; 

a 

X  ' 

s 

z  ^ 

^■=|£ 

Q 

o 

S  ^ 

Q 

5 

.ti're 

re 

5 

<  H 

T3 

^ 

1'^ 

'5 
< 

4; 

< 

re  5 

c 

< 

H  W  t 

i 

"^5^ 

z^-^-. 

-^.^ 

^^^ 

S 

(Li 

^ 
^ 

re  ^^ 

1^  , 

n 

w 
> 

(-1 

1- 

J-'      • 

re 

re  i: 

re.i 
re '  1 

o 

u 
re 

e 

K 

a 

a 

K 

n 

hJ 

r- 

-        • 

-- 

— ■ , 

— v^ 

• ^ 

^  ^\ 

w 

si 

•O  1 

a: 

=^ 

<:^ 

o 
> 

"3 

"^ 

re  1 

^1 

6 
Z 

"o 

> 

V 

d 
Z      o 

Si 

> 

„ 

n         ro       ■<; 

'  1 

- 

M         ro 

0          75 

~      ..      ^ 

b 

C4 

X 

C 

dec 

d 

6      o 

d      d      c 

re 

s 

'^ 

z 

z    z    z 

>1 

Z 

Z    z 

i           O 

z    z    z 

►J 

'r* 

o 

n 

c 

0/         _ 

re 

■r. 

_o 

?s-^ 

V  aJ 

2i        S 

X    1 

x!2 

z 

< 

z 

Q  u  «■-  £ 

'J 

V 

11 

cd 
X 

1 

f::=£t 

•^ 

16S 


FIFTH    BIENNIAL   REPORT. 


P< 

»— I 

> 

en 

p^ 

O 

a 

o 
o 


i         '-'          ' 

>, 

^ 

-r 

o 

Z           i 

i£ 

C3 

u 

"i 

^' 

K 

^ 

cj 

s 

i 

<         ' 

u 

s 

C 

s 

X. 

!  ~ 

1-^ 

a- 

'           fc            1 

o        i 

t— 1 

1 

w 

s 

< 
z 

■ — •*^— ^ 

' 

' 

' 

' 

~ 

l 

I  g 

8 

1  1  4 

1  1 1 

1 

I 

§ 

>>t!  O          ' 

.■?  ai  'S 

o 

lO        rO 

c> 

O         rri       ^ 

'^      ^     "9. 

o' 

M 

J:r 

r~-      (X 

<N         ir;        O 

cc        to       o 

g 

M 

(> 

ID        - 

ON 

—       \0        ro 

o 

lO 

Time  of 
commence- 
ment of 
work 
thereon 

T" 

lo 

iri 

f     ■ 

^ 

d 

CJ 

d 

C 

a 

G 

/-\ 

Q- 

1  1                  ir. 

't 

"f 

1 

^ 

\  \   '*^  C        u 

"■ 

Date  o 
filing  i 

State 
;nginee 

office 

C3   * 

'f 

V 

rt 

, 

j;          w 

s 

s 

?? 

s 

_?— 

' 

o      « 

X  &  o 

^.^^-."2 

•= 

•^ 

5 

o 

c-3  =  i; 

•^ 

x* 

1    '-55 

c 

C 

C 

C 

Q 

'^       rt 

c; 

o 

1^ 

a; 

v 

— 

C 

c 

u 

w 

< 

< 

< 

< 

<! 

i 

1 

■• 

<u 

■• 

:     H  4^  =  r 

^ 

^ 

^ 

^ 

^ 

t 

iLi 

t 

t 

E 

O 

'J 

V 

U 

u 

1         ' 

;_ 

;_ 

v- 

u 

t. 

« 

« 

C3 

c: 

! 

O 

o 

V 

V 

1 

" 

« 

pa 

P3 

« 

" 

• 

^-^— . 

-— 

• . 

, ■ 

~- 

' 

1 

o 

i- 

> 

■p 

as 

U 

_ 

• 

M          f^          CO 

^— s 

1 

<           |, 

< 

M      U      Q 

d      6      d 
Z     Z     Z 

1 

c< 

-^ 

"rt 

>> 

■ 

"^ 

<j 

o 

ic 

5 

<y 

X 

M 

O 

a> 

^  u 

52 

-^s  ' 

N 

1 

cJ 

:Sl 

.51 

n 

1 

"o 

g  ' 

o 

o 

' 

«- 

i- 

s 

X 

PQ 

« 

OJ 

STATE    ENGINEER.  ]  (;(j 

Water  District  No.  23 — M.  R.  Hanlin,  Commissioner, 
Fairplay,  Park  county. 

Mr.  Hanlin  was  called  out  May  15,  1890,  nnd  contin- 
ued in  service  until  November  3,  a  total  of  one  liundred 
and  twenty-oue  days,  aud  employed  an  assistant  five 
days. 

He  reports  an  abundance  of  water  from  all  ditches, 
excepting  some  diverting  from  Jefferson,  Tarryall  and 
Four  Mile  creeks,  the  "greatest  scarcity  being  in  Jeffer- 
son creek. 

Mr.  Hanlin  has  a  large  district,  and  two  hundred  and 
nine  ditches  to  regulate. 

He  reports  seventy-seven  thousand  one  hundred  and 
twenty-three  acres  irrigated  from  three  hundred  and  one 
and  one-half  miles  of  ditches,  all  of  which  amount, 
excepting  about  two  hundred  and  fifty  acres,  was  in  nat- 
ural grasses.  He  expresses  the  opinion  that  w^ater  is 
decreed  to  the  ditches  largely  in  excess  of  their  capaci- 
ties, and  suggests  an  official  measurement  of  all  ditches 
and  lands  irrigated  under  the  same;  also,  that  a  certain 
quantity  of  water,  to  be  fixed  by  law,  be  allowed  to  each 
one  hundred  acres,  not  exceeding  the  quantity  decreed 
to  each  ditch. 

Following  will  be  found  his  statistical  statement  for 
1890: 
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Water  District  No.  4.6 — C.  F.  Staples,  Commissioner^. 
Hebron,  Larimer  county. 

Water  District  No.  46  consists  of  all  lands  irrigated' 
by  water  taken  from  that  portion  of  the  North  Platte 
river,  above  the  mouth  of  Michigan  creek,  and  from  the 
streams  draining  into  the  said  portion  of  the  North  Platte 
river. 

The  water-rights  of  this  district  not  having  been 
adjudicated,  the  Commissioner  did  not  attempt  a  distri- 
bution of  the  water,  and,  therefore,  has  no  report  to- 
make. 
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Water  District  No.  47 — W.  D.  Beckwith,  Commis- 
sioner, Walden,  Larimer  County. 

Water  District  No.  47  consists  of  all  lands  in  the 
State  of  Colorado  irrio^ated  b}'  water  taken  from  that 
portion  of  the  North  Platte  river  between  Water  District 
No.  46  and  the  State  line  of  Colorado,  and  from  streams 
•draining  into  the  said  portion  of  the  North  Platte  river, 
-and  from  Granite  and  Encampment  creeks,  and  the 
streams  draininor  into  the  said  creeks. 

There  being  no  decrees  for  this  District,  the  Commis- 
sioner was  not  called  out. 
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Water  District  No. A,%—^o  Commissioner  appointed. 

Water  District  No.  48  consists  of  all  lands  in  the 
State  of  Colorado,  irrigated  by  water  taken  from  the 
Big  Laramie  river,  and  from  the  streams  draining  into 
the  said  river. 

Water  District  No.  64— A.  F.  Spoor,  Commissioner, 
Sterling,  Logan  County. 

Mr.  Spoor  reports,  for  1889,  that  irrigation  began 
March  13,  with  an  abundance  of  water,  and  that  more 
water  was  used  during  the  succeeding  two  months  than 
the  entire  previous  season.  About  the  first  of  May  the 
Platte  river  became  very  low,  but  on  May  20  were  fol- 
lowed by  a  heavy  flow  in  the  river  until  June  25.  Paw- 
nee creek  had  seven  floods  during  the  season  from  which 
a  large  supply  was  obtained  and  more  water  ran  to  waste 
than  was  used  in  irrigation. 

Complaint  is  made  of  a  dirt  dam  across  Big  Beaver 
creek  by  which  the  water  is  diverted  in  flood  times  on 
to  the  barren  prairie  to  the  great  damage  of  several 
ditches  dependent  on  this  stream  for  much  of  their 
water. 

The  season  was  a  decided  improvement  over  that  of 
1888  in  water  supply,  and  tlie  crops  were  fairly  good. 

Mr.  Spoor  was  employed  83  days  in  1889. 

For  1890,  a  statistical  statement  was  submitted,  but 
no  further  details. 

Mr.  Spoor  having  removed  from  the  district  and 
engaged  in  other  business,  R.  J.  Patterson  was  appointed 
December  2,  1890,  on  the  recommendation  of  the  Com- 
missioners of  Logan  county,  to  fill  the  vacancy. 
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Water  District  No,  65 — No  Commissioner  appointed. 

Water  District  No.  65  consists  of  all  lands  in  the 
^tate  of  Colorado  irrigated  by  water  taken  from  the 
Middle  and  North  Forks  of  the  Republican  river,  from 
Sandy  and  Frenchman's  creeks,  and  from  the  tributaries 
-of  those  streams. 
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WATER    DIVISION    No.  2, 


ARKANSAS  DIVISION. 

John  W.  McDaniel,  Superintendent  of  Irrigation; 
residence,  Napesta,  Colorado. 

The  Superintendent  of  Division  No.  2  reports  his 
inability  to  make  a  complete  statement,  from  the  fact 
that  in  many  districts  water  rights  have  not  been  adju- 
dicated, and  hence  Water  Commissioners  have  not  been 
on  duty  to  collect  data. 

In  relation  to  decrees  in  certain  districts,   he  recites 

as  follows: 

District  No,  ii — Comprehensive  and  efficient  decrees  were  ordered 
during  the  June  term  of  the  District  Court  of  this  year  (1890),  and 
received  by  me  in  August  following— too  late  for  decretal  orders  dur- 
ing the  irrigating  season. 

District  No.  12 — Decrees  were  issued  for  canals  from — 

Beaver  creek,  in  April,  1887. 
Hardscrabble  creek,  in  October,  1888. 
Adobe  creek,  in  October,  1888. 
Mineral  creek,  in  October,  1888. 
Four-Mile  creek,  in  October,  1888. 
Four-Mile  creek,  in  April,  1890,     Supplemental. 
(Exceptions  to  be  filed  and  evidence  for  revision  or  modifica- 
tion to  be  completed  by  February  i,  1891.) 
Flint  creek,  in  April,  1890. 

District  No.  13 — There  are  six  decrees  in  Custer  county,  obtained 
by  individual  suits  during  the  years  1881  to  1886,  inclusive. 

No  Water  Commissioner  appointed. 

Districts  Nos.  14  and  15 — Priorities  were  decreed  on  the  St 
<iharles  and  Greenhorn  creeks  in  1880-4. 

Supplemental  and  revisionary  testimony,  and  the  matter  of  prior- 
ities, embracing  the  whole  District,  has  been  in  the  hands  of  a  referee 
during  the  past  five  years,  but  the  constructing  of  new  and  extensive 
canals  has  retarded  a  report.  I  am  informed,  however,  that  report 
will  be  made  at  this  November  term  of  court,  at  Pueblo. 

District  No.  16 — Full  and  comprehensive  decrees  were  ordered  in 
this  District  in  June,  1889.  I  a™  informed,  however,  that  the  matter 
is  to  be  re-opened  for  revisionary  testimony. 
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Districts  N'os.  17,  iS,  19,  66  and  67 — Are  without  decretal  orders 
•regarding  priorities,  but  I  am  iuformed  that  the  matter  has  been 
referred,  and  that  reports  may  be  expected  before  the  next  irrigating 
-season. 

Decrees — The  earlier  decrees  are  notably  deficient  in  the  absence 
of  specific  detail,  particularly  that  of  a  measured  flow  of  water,  the 
entire  acreage  of  a  person  being  given,  regardless  of  how  much  land 
may  be  situated  above  any  possibility  of  irrigation  from  the  canal  in 
question. 

Decrees  are  given  above  the  capacity  of  canal;  and  decrees,  as 
well  as  canal  capacity,  may  exceed  the  area  of  land  actually  covered. 

The  opportunities  for  contesting  litigation  are  innumerable 
through  faulty  and  insufficient  decrees,  and  should  have  remedy  b}- 
legislation  providing  specifications  in  detail  necessary  to  a  judicial 
decree. 

A  class  of  people  which  can  least  afford  litigations,  and  having 
fully  complied  with  all  legal  formalities  in  giving  testimony  before 
referees,  should  be  spared  the  results  of  incompetency. 

I  should  state,  however,  that  the  later  decrees  are  specified  and 
complete  in  nearly  all  matters  connected  therewith. 

Reports  of  Water  Commissioners — The  reports  of  Water  Commis- 
•sioners,  as  transmitted  to  you,  are  meagre  in  detail,  and  comprising 
less  of  fact  than  of  varied  and  insufficient  estimate. 

Causes  of  Itiefficiency — The  causes  for  this  are  varied  and  may  Ije 
•classed  as,  a  lack  of  comprehension  of  official  requirements;  a  dis- 
inclination or  inability  to  comply  therewith;  the  incompleteness  of 
canals  in  the  matter  of  head-gates,  locks  and  measuring  flumes;  the 
notable  absence  and  need  of  Water  Commissioners  in  some  localities, 
through  the  accounts  of  County  Commissioners  in  limiting  the  time 
necessary  for  a  proper  performance  of  official  duties,  etc.,  and  a 
refusal  to  audit  and  pass  the  proper  bills,  and,  in  some  cases,  absolute 
inefficiency. 

You  will  note  that  in  some  instances  no  reports  whatever  have 
been  rendered,  although  I  forwarded  specific  instructions  and  urgent 
request  to  each  Commissioner  the  first  of  October.  In  one  instance 
the  County  Commissioners  refused  to  sanction  the  expenditure  neces- 
sary to  collect  data.  In  another  instance,  when  parties  were  requested 
to  give  information  as  to  crops,  use  of  water  etc.,  they  imagined  it  to 
be  for  use  against  their  water  rights,  and  w^here  an}'  information  was 
given  we  may  presume  upon  its  exaggeration. 

Instructions  to  Officers — I  would  suggest  in  the  first  place,  that 
comprehensive  and  specific  instructions  by  circular  be  sent  to  each 
Superintendent  and  Water  Commissioner  at  the  commencement  of  the 
irrigating  season,  for  the   collection   of   requisite   data   during    the 
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exercise  of  his  official  dtities,  and  which  shall  be  the  result  of 
personal  investigation  instead  of  a  hasty  and  imperfect  estimate  at 
the  end  of  the  season;  and  further,  that  the  laws  regarding  head- 
gates,  locks  and  special  facilities  should  be  enforced  by  specific, 
orders  from  the  State  Engineer. 

Legislation— The  system  of  State  control  over  the  use  of  water  a& 
now  existing,  is  inoperative  in  the  fact  that  the  Superintendents  and 
Commissioners  are  not  sufficiently  responsible  as  State  officers  to  the 
State  Engineer;  since  sufficient  service  can  only  be  obtained  by  a 
careful  and  vigilant  superintendence,  and  by  a  complete  and  entire 
responsibility  to  the  official  head  of  the  State  department.  There- 
fore, I  would  recommend  legislation  by  the  Assembly  of  1891  to 
revise  and  re-enact  laws  regarding  Water  Superintendents  and  Com- 
missioners. 

All  officers  subordinate  to  the  State  Engineer  should  be  appointed 
upon  and  through  his  recommendation  and  wiih  reference  to  their 
especial  fitness  for  the  position;  wiih  provision  for  removal  for 
cause.  The  officers  should  also  be  recognized  and  paid  by  the  State 
through  a,  special  tax  levied  upon  each  of  the  respective  counties  and 
duly  apportioned  in  the  State  treasury. 

The  work  is  inoperative  in  many  localities  through  a  mistaken 
idea  of  economy  on  the  part  of  the  County  Comtrissioners  and  from 
other  causes;  and  in  the  matter  of  accounts  it  is  of  common  occur- 
rence that  it  may  take  a  year  to  obtain  a  county  warrant  good  for 
80  to  90  per  cent,  at  most;  aud  there  are  some  counties  in  this 
division  who  through  the  County  Commissioners  absolutely  refuse  to 
recognize  any  claim  only  through  suit  at  law. 

In  making  the  salaries  payable  by  the  State  the  accounts  should 
be  subject  to  the  auditorship  and  approval  of  the  Superintendent 
and  the  State  Engineer,  thereby  making  all  irrigation  officials 
responsible  to  him  and  promoting  greater  efficiency. 

Indirectly  referring  to  the  foregoing  causes  affecting  this  report, 
and  the  fact  that  in  the  Arkansas  Valley  cana's  for  the  irrigation  of 
lands  remote  from  the  river  are  just  reaching  completion,  I  am 
unable  to  give  any  satisfactory  account  of  the  duty  of  water  and  the 
matter  of  seepage. 

Seepage —That  the  seepage  is  very"  material  is  beyond  question, 
and  where  canals  traverse  the  mesas  through  favorable  or  porous 
soils  I  have  no  hesitancy  in  estimating  the  amount  (  while  the  canals 
are  new  and  before  they  have  become  puddled  ^  to  be  5  per  cent.,  and 
believe  it  to  be  more  under  favorable  conditions.  Small  ditches  have 
been  utilized  entirely  from  seepage  upon  outlying  slopes;  and  where 
canals  are  continguous  the  supply  of  water  to  the  lower  has  naturally 
been  augumented  by  the  higher  one. 
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Under  the  Rocky  Ford  Canal  there  was  a  very  limited  are.r<>f  land 
affected  by  seepage  nntil  the  construction  of  the  Catlin  Canal  (out- 
lying ),  after  which  the  area  belo2u  the  Rocky  Ford  Canal  was  very 
materially  augmented  with  none  in  space  between. 

Quite  a  large  area  of  land  in  the  Arkansas  valley  may  be  said  to 
be  damaged  by  seepage,  but  the  general  opinion  seems  to  be  that 
ditching  or  blind  trenches  will  reclaim  nearly  all  of  it. 

Seepage  from  canals  taken  from  ihe  Arkansas  river  is  very  material 
in  holding  water  in  reservation,  returning  it  later  to  the  river  and 
thereby  tending  to  equalize  the  supply. 

Water  was  turned  into  the  Bent-Otero  Canal  for  four  days  and  then 
shut  off;  and  seepage  streams  scarcely  diminished  in  volume  were 
running  two  weeks  later,  no  further  supply  being  given. 

6'«^t';7f^rc— Illustrating  the  i'nmense  underflow  of  the  river,  a 
well  at  Las  Animas  supplying  the  town,  20  feet  in  diameter  and  30 
feet  deep,  has  a  capacity  of  1,100,000  gallons  every  24  hours. 

Reservoirs — Regarding  re^ervoiri,  wh.ile  there  are  some  very  large 
ones  projected,  the  actual  utility  has  not  yet  been  demonstrated.  I 
am  informed  that  while  the  projected  reservoirs  may  have  a  valuable 
practicability,  the  capacity  of  the  ditches  supplying  them  are  limited 
to  the  needs  of  the  land,  and  that  the  full  capacity  of  the  canals  dur- 
ing flood  times  will  not  admit  of  deflection  of  water  for  storage. 

Evaporatiofi  —DMvmg  the  prevalence  of  hot  dry  winds  of  early 
spring  and  summer,  the  evaporation  of  still  water  lashed  into  spray 
will  amount  to  quite  4  inches  in  depth. 

It  is  possible  a  small  proportion  of  this  is  due  to  seepage,  but  the 
estimate  is  intend-;d  to  allow  for  thit,  water  being  supplied  to  offset. 

I  have  the  honor  to  remain. 

Very  respectful h'. 

Your  obedient  servant, 

JOHN  \V.   McDANIEL, 
Superintendent  Division  No,  2. 

NepeSTA,    COLOR.A.DO,  "I 
Nov.  20,  1890.      ) 


Water    District   No.    10 — Thos.    Shideler,    Coininis- 
sioner,  Colorado  Springs. 

No  report. 


29 


226 


FIFTH    BIENNIAL   REPORT, 


rfl 

z 

w 

X 

Si 

w' 

►J 

^ 

fc  --I 

O 

ii 

W 

"^ 

W  ^. 

l-H 

>  i 

7; 

0^ 

^  o 

CJ 

!5  38 

:z; 

S  ^ 

o 

W  ^" 

CJ 

<1  0< 

H  W 

f^ 

t/5   M 

?5P 

2: 

W 

5  w 

^ 

^^ 

m 

o  § 

^ 

^^ 

<! 

wi^ 

H 

> 

.o^ 

<sj 

a 

w 

p^ 

bj 

D 

•a 

(T. 

^ 

s 

3 

• 

a 

>, 

d 

§ 

c 

^ 

."^ 

V 

o 

aj 

■-> 

« 

1^ 

a 

!?> 

5 

u 

ijn 

c 

a 

u 

s 

5 

rt 
^ 

< 

.2 

S 

ai 

-> 

^ 

3 

<: 

< 

5^ 

>-^ 

< 

5 

< 

I 

a 

CJ 

"2 

cC 

X 

5 

i 

o 

bfi 

<jri 

a 

3 

s 

w 

•H 

u 

c5 

s 

1 

! 

^        1 

S 

"55 

3 

1 

S 
^ 

'A 

i 
1    >v 

=:  w  c     ' 

R 

-. 

8 

o 

'S 

1^3    . 

pi 

r- 

CC 

■^      "^ 

ro 

U-) 

^ 

!^ 

rt 

-  U  I'        1 

'5t 

■    u 

ca  3  u      1 

^ 

1 

a 

^ 

00 

oc 

00 

S'    ^ 

^ 

00 

jO 

^ 

5" 

f  ^ 

a  ... 

-c 

t» 

iC         « 

c» 

(« 

"2 

o 

11^  s 

o 

« 

o 

S5S 

rt 

N 

(N* 

o" 

C7> 

oc' 

lO 

„" 

./^    iS 

o 

S 

1 

> 

1 

1 

>— > 

1 

1 

o 

;  2 

s 

-u 

f 

f 

f 

i  s 

^ 

f 

f 

f 

f  f 

1)  t. 

Q 

rt  f  o 

<s" 

j 

VC" 

{    n' 

;i 

yr, 

"" 

■«f 

80"        OO" 

!   i'^w 

rt 

•— > 

j2    j£ 

a, 

< 

cd 

CO       ed 

^      M 

u 

' 

o     SJ 

V 

• 

1 

, 

. 

. 

, 

a      o 

^ 

-<!       ^ 

4^ 

^ 

11     ^ 

1       ° 

£ 

^ 

K    t 

1 

il 

^ 

1  1 

'       11 

O 

11 

u 

J         O 

Oj 

o 

f 

ei"^5 

1/ 

o 

.^ 

CJ 

■V 

O        3 

"tn  ^.2 

s 

(LI 

CJ 

u 

33      S 

a 

a 

be 

a 

S        § 

a 

5 

3 

5 
>> 

V 

X. 

u 

a      a 

3        3 

o      o 

s 

'5 

3 
0 

5 

V 

a 
a 
o 

2     ^ 

U 

< 

11 

% 

lU 

6 

" 

< 

• 

a 

^ 

d 

u 

■|4 

CJ 

.a 

^    c; 

o 

Q 
O 

1 

Q 
in 

I 

c       '. 

cD 
a 

V 

be 

P4 

a 

• 

i 

Q 

5 

bfi 

o     ^ 

a    -^ 

a      5 
a      >> 

c 

'j5 

6 

X. 
o 

5 

a 

cfl 

O 
o 

2; 

1 

i     ^ 

3 

a 

1 

^ 
c 

2 
o 

CJ 

■^    1 

v 

<u 

V 

JJ        Ji 

4. 

11 

11 

V 

K         11 

1     -^ 

ji 

f 

j: 

j: 

£ 

X     s: 

H 

? 

i-> 

-•     H 

t- 

:- 

r-i 

H 

H     H 

STATE  ENGINEER. 


227 


^>. 

a 

</i  to 

bflU. 

a  q 

'C  o 

Q.U 

^>. 

O   CS- 

•a  a 

a  3 

k-yi 

?,S 

cC 

wS 

a1 

bfl  a 
.5    S 

W,       O 


K      a 

1^    ►-; 


-S       T3        -^ 


o     ^ 


o       vo        - 


OOOOOOOOOOOOOOOQOOOO 

•  oocooooooooooooSoooo 


fa    &<    fc    s    s    s 


rt       rt       rt       3, 
S      ^      S      < 


.s  s  s   s 


s   s 


hfl  be  be 
a  3  3 
<      <J      < 


i«     ^      *J      ^      *J      ^-      ^ 

a       o       o       o       o       o       o 
•<     O     O     O     O     O     O 


-:=      & 


a     ^    r;    .S 


£  ~         «J 


o       —       — 


rt      a      a 


. 

> 

in 

•^ 

4J 

s 

e 

hn 

ij 

c 

a 

< 

^ 

o     a      a 


o      o      o      o      o      o      o 
^     ^     ^;     Z     ^     ^     ^ 


WcS 


ss 


o    ^.>> 


o.  ?  a    w 


•^    -5    •=    -5= 


S  cr.  u  ^  c/: 

U  U  V  OJ  OJ 

j=  ja  j=  j:  j= 

:-  H  H  H  H 


^•$ 
^"o. 


99' 


FIFTH    BIENNIAL   REPORT, 


>2 

c3 


CO 

o 


o 
pa 

CO 


_ 

i> 

bi 

0 

>, 

>. 

IT 

"5 

i 

2 

1 
CJ 

1 

3 

s 

^s* 

a" 

u 

s 

'cH 

OI.AIMA 

< 

(< 

H 

s 

"o 

Q 

X 

> 

2 

II 

O-Si 

"-A 

a 

1 

>, 

»— 1 

S 

0 

jiT 

►^ 

^ 

^ii 

X' 

i-^ 

Ui 

5 

W- 

o 

. 

z 

■"'~ 

|5 

f" 

' 

■" 

'" 

■ 

' 

' 

^    . 

_ 

o 

c 

Q 

o 

u^ 

vo 

i/r 

•5r.^ 

3 

cr> 

^ 

in 

VO 

m 

VO 

•ft 

VO 

VC 

vo'        »0* 

vo' 

-• 

U-) 

u^ 

Cap 
clam 
cubi 

« 

ti 

f 

1 

^ 

f 

s 

f 

f 

f 

00 

f   f 

f 

f 

t 

1 

"?i^ 

5 

- 

r 

o" 

o" 

■<? 

^ 

^ 

VC 

lO 

lO 

vo" 

OO" 

rC 

<■< 

" 

<    z 


'X      c/5      O      O 


Q    a    ^ 


OO         flO  00 


O       O 


2;    z    z    z 


I     '"^     li 

.-I      —       a; 


^      ^     —     •- 


i-    r-^    {^ 


cc.ti 

^'a 

o 

a. 

.5  >> 

aca 

"C  O 

Q 

o  IC- 

U 

o 

-1^ 

,              ^ 
U 

i-T 

W-n-r 

D 

w 

o  =  = 

J= 

X  a  « 

X 

:- 

:- 

H 

a    ^   Q 


-    £f    r   5    2^ 


r-     H     :- 


STATE    ENGINEER. 


229 


c 

c 

1 

c 

^  1 

>    ^ 

J. 

j      The  North  Colorado  Sprinjjs  I.an 
(           &  Improvement  Company 

O.  S.  Loom 

H.  M.  Teachoi 

Jas.  H.  Newton  &  Eugene  W.  Rober 

4; 

c 

■s 

< 
> 

u 

c 
C 

s 

< 

> 
^       I- 

2    -7 

II 

5      n 

5 
% 

<u 

X. 

5 

o 

•7 

r" 

1 

u 

s 

"5          '*' 

P'          ID        m'         O 
cs         O                    U-) 

t- 

o 

?     t^ 

5  ?>  a  ^ 

tJ-          cs"           t<-> 

ro 

rg^ 


On        ON        Cn        On        C7^        O^ 


a  a 

00        00 


S^     a       .:-■ 


Q 

>^ 

■^. 

IS 

< 

s 

<, 

«1 

< 

>— 1 

>^ 

s 

<lj 

-^ 

"^     •— > 

1 

01, 

a 

oc 

1 

k 

1- 

1 

1 

1 

t 

t 

1 

1 

1 

1 1 

^ 

- 

in 

oo" 

pT 

o" 

o" 

„" 

oo" 

oo" 

oo" 

oc" 

cn" 

VO 

ir;      oo" 

s    s    >=;  ^ 


>>     >%     tx     ta     _; 

■^      "5       S       S       O 

^    .^    <J     <     o 


C3  o        5        2 


M 

W  Ifl 

<u 

fcfiir; 

^> 

2 

c 

ID 

s 

C 

3 
O 

O  5 


o  H 


b    Si    o 


c    ^ 


(Li   l^      &p 


"23 


;-  > 

o  o 

2* 

1^  s 


.1:' 


Bx. 


c  c 


«     Q 

1  ^ 

2  < 


5S  .^   I 
^5 


rn  V 

.Jj 

ra  >, 

8 

p,-x 

ti  -• 

.s 

"^  :« 

u 

4;> 

u 

230 


FIFTH    BIENNIAL   REPORT, 


o 
> 

g 

o 

o 
u 


S  •  ! 


^^ 

KO 
^^ 

§1 

w 

Hoi 

Hcq 
'^§ 

ffiW 

> 

W 


^53 


o  <u  t-  5 


w  <u 


"^■Ja^S 


^W 


C   (LI 


3 
to 


bo'"'  c 


bfl 


^2 


'S    ^ 
H 


.-a   ^ 

-  bo    O 
6  rt     >> 

5." -5 


lO        lO        lO        lO 


^ 


«  ^ 


"5- 

o 
u 


3  «4 


§3 t 

-g  s :   :   :   :   :  e^ 

caO^ ...  <u 

i-J  <n                                                                              *        *  bo 

<«:o 2 

-!-> O 

Sal  g'  I  ^°  g  g   g   g  g  g   g  I 

II"                  ^i  I- 

U                 U  ^■ 


STATE    ENGINEER. 


231 


be  a 


^■3 


-        rL.         O 


h4 
o 

1 

en-- 

o 

U- 

u 

£ 

35 

'5 

o 
C 

62 

05 

3 

< 

O 

1 

'5 

3 

{1 

K-H--J 

J 

5 

'X:^ 

•y:^ 

i 

a; 

x: 

.2 

{- 

!-" 

r- 

^ V— ^ 

"- 

-.~ 

, — • — . 

^•^ 

.—«— . 

.2  ji2 

8   K?  5, 

§ 

§ 

H 

H 

f^ 

§ 

^    88 

be  be 

XH 

8 

2. 

•r^ 

P 

r-    O      ^ 

•X 

w- 

" 

N 

s 

8x 

00 

r 

CO 

CO 

r> 

VO 

"" 

•-• 

s 

o 

1-" 

■j^    c    o 


8.    a 

00        CO 


a     a 


U  V,  >, 


O      S 


232 


FIFTH    BIENNIAL   REPORT, 


S 

a; 

f- 

rr 

P 

cn 

Q 

^ 

<i: 

1— ( 

CI) 

O 

fc 

> 

O 

P^ 

w 

k 

m 

o 

W 

^ 

P^ 

§ 

§ 

O 

o 
o 

Jz; 

ti 

t— ( 

w 

H 

H 

C/5 

HH 

X 

w 

pa 

g 

o 

o 

^ 

H 

1— 1 

(t^ 

z 

O 

^ 

w 

w 

o 

?? 

c; 

o 

Cei 

H 

M* 

^5 

W 

6 

S 

*A 

P^ 

H 
U 

H 

S 

<^ 

C-* 

Q 

tn 

c^ 

W 

H 

<! 

^ 

as 


O-S 


o 

5a^ 

be  to 
h4 


o    .. 


8     8    vg 


W     'X     W 


w   www   w 


K     W     W     W     W 


o      ^     o 

t^       Oi       o 

«  w         00 


^  s 


fO       VO         ►" 


►H  M  lO 


STATE    ENGINKRR, 


2:)?> 


h^l 

b/) 

to 

bfl 

bO 

s 

■j; 

u 

n 

i-i 

^ 

a 

a. 

a 

2, 

a 

'X 

■r. 

tr. 

j: 

'/; 

^   ^    ^    ^    z 


S         iJ         (ii 


^  -^,^' 


o  a 
-^5 


:r 

Df;  cr.  X 

~.    X    X 

c 

=  n  c 

O 

o  o  o 

COO 

-a 

xj-a-c 

-a-T^-c 

'C 

-0^3 -o 

"CCrS 

c  c  = 

C6  rt  rt 

rt  «  rt 

-) 

O  O  0 

0  o  o 

hfl 

b£b«b£ 

tfibflbo 

ooo  o 

•V  O    T 

1/^  t  ro 


8    8     8 


.  .      ooo  ooo 

ooo  ooo 

U  U  U  U  u  t- 

y.  '^  -a  >.  ^.  ^     : 

rtcd      ea      ca       «       ca      cc      ca       c;       s       cj       ca      cs       ca       ca       ca       ca       cccaca  cacacc 

•w   w    w   w    w    w    w    w    '^'    '^    a    w    'X    X    w    w    w    wwa  waw 


OOO       ooo 

8<g2     IC^S,?, 


lo     ID     in     4/-) 


30 


234 


FIFTH    BIENNIAL    REPORT, 


C 


C/5 

O 
> 

m 
to 
w 

o 
»— ( 

u 
o 

^< 

< 


^ 

(LI 

Fountain  creek 

Little  Fountain 
creek 

O  U 

--v— 

-V- 

--y— 

.^ 

C 

.y 

^2 

'^ 

UO 

05 

•J) 

<u 

W 

(U 

-     '^.^       ' 

5 

5 

o 

(L«  . 

-o 

TS 

-o 

urpos 
watet 

TJ 

r^ 

"5 

5 

rt 

c5 

s 

P-i 

o 

,o 

o      o 

rt 

n 

«      ?i 

bo 

bo 

be     be 

t 

t 

"H  'E 

^    1 

1 

8 

i  1 

Capaci 

in 
cubic  f 

§ 

§ 

§     R 

o 

>-• 

i 

?:   •« 

1 

8 

8 

8     8 

So 

1 

1 

I    ^ 

'•3  '^ 

N 

tn      N 

» 

*» 

c 

O 

^ 

_ 

^     o 

0)  C-:3 

o 

5 

■s';2 

"5! 

tn 

■ 

lii 

£ 

^ 

^     j: 

« 

CO 

t.     t. 

8 

W 

W 

W     W 

■u  <~ 

MO       *j 

^^2^ 

l«M 

o 

5S| 

9> 

8 

bO«« 

<M 

00 

c -o  a 

v     — 

J 

rt  (U 

t)  u 

I.  u 

<;  rt 

a 

1       ■ 

5  ^ 

^ 

vg^ 

S     « 

^    pi 

^ 

o    (A 

^ 

2" 

JO      v£ 

s  "" 

o 

^  ^ 

^ 

^ 

N         ^ 

> 

STATE   ENGINEER. 


235 


H 

O 

Oj 

H 

(/) 

Q 

Q 

<J 

m 

ti< 

'Jl 

o 

w 

ei 

CO 

^ 

(/2 

t/3 

^ 

!^ 

1— ( 
O 

> 

u 

^ 

(^ 

w 

0^ 

<1 

W 

ts 

P^ 

H 

o 

tl4 

:z; 

o 

>— ( 

f-t 

:2; 

Oi 

p^ 

^ 

w 

W 

CJ 

W 

w 

o 

H 

o 

>3 

o 

tn 

H 

^ 

W 

o 

^ 

'A 

w 

a 

H 

oi 

<< 

s 

H 

a 

c/: 

z 

t-i 

Q 

w 

^ 

o 

0^ 

p^ 

^ 

S  3-r  g 


-  n    .2 
"    8 


Co 


CO  c  rt 


ce  c«  i-i 

s  i^  y 

.5  * 

to  .5 
w 


o 

I  - 

O 

O        . 

►4      ^ 


8     8 


:^ 


^    S 


00  !-»         I~»         lO 


I         ^        ^ 
'A         "A         ;Ji 


>-         to        liO 


236 


FIFTH    BIENNIAL   REPORT, 


A 
< 

t-H 

< 

o 
u 

en 

< 


<  a 


a:  2 
go 

as 
> 


REMARKS . 

r  Abandoned  on  account   df 
-<     disajfreenient  of  city 
'     council 

ajnuuu  aad 
'suoub3    ui 

AVOg     ;U3S3.I<I 

O 

1 

,    S 

Cd 
C  '■'! 

iii 

1- 

I 

1 

X 

133J  nt 
3SB0  JO  q^guai 

S3l{3UI  ni 

asBojoaa^aiuBia 

1 
1 

133J  HI  J03J3m 

Hldap  iBiox 

! 

O 

J 

O 

s 

1 

1 

CJ 
c 
> 

STATE   ENGINEER.  287 

Water  District  No.  11 — S.  K.  Sterling,  Commis- 
sioner, Brown's  Canon,  Chaffee  county. 

Mr.  Sterling  reports  for  the  year  1890,  having  been 
called  out  August  11,  and  that  he  gave  45  days  service, 
with  nine  days  additional  for  an  assistant. 

He  states  that  much  water  is  wasted  by  the  continu- 
ous flooding  of  meadows  during:  the  season,  and  to  the 
injury  of  the  land  and  crops;  that  211  ditches  have  car- 
ried water,  irrigating  in  alfalfa,  1,145  acres;  seeded 
grasses,  2,422  acres;  natural  meadows,  3,994  acres;  and 
all  other  crops,  7,491  acres;  lawns  and  trees,  580  acres, 
and  480  acres  irrigated  from  seepage;  total  acreage  cul- 
tivated and  irrigated,  15,647  acres,  with  an  abundant 
supply  of  water  for  all  purposes. 

Mr.  Sterling  reports  much  difficulty  in  regulating  the 
distribution  of  water  to  small  ditches  from  want  of 
proper  head-gates,  and  suggests  a  provision  of  law, 
authorizing  the  Water  Commissioner  to  deny  all  water 
to  such  ditches  as  are  not  provided  with  suitable  head- 
gates,  after  due  notice  to  the  owners  thereof,  until  they 
are  properly  equipped. 
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NAME  OF  DITCH 

*  The  Froelick  Ditch 

The  Maudelin  Ditch  No.  2        .   .       .   . 

The  W.  D.  White  Ditch 

The  Spaulding  Ditch 

The  Weber  Ditch  No.  i    .   .  ■ 

The  Huntzicker  Ditch  No.  i      
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The  Supply  Ditch .   . 
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The  Mpfipp  nitrh 
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The  Paine  Ditch 

The  Poncha  Springs  Aceqnia  Ditch.  .   . 

The  Willow  Dale  Ditch 

The  Del  Monte  Irrigating  Ditch   .... 

The  Willow  Creek  Ditch 

The  Mitchell  Ditches  Nos.  i,  2,  3  and  4  . 

The  Harmony  Ditch 

The  Five-Mile  Ditch 

The  McFadden  Ditch 

The  Spaulding  Ditch 

The  River  Side  Ditch 

The  Helena  Ditch 

The  McPhelemy  Ditch 

The  North  Fork  Ditch 
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The  Pancost  bitch 

The  Half  Moon  Ditch 
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TheMayhall  Ditch 
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t  The  State  Reformatory  Ditch 

The  Fish  and  Newcomb  Ditch 
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STATE   ENGINEER.  2(j?) 

Waler  District  No.  12 — James  T.  Locke,  Connnis- 
sioner,  Canon  City. 

Mr.  Locke  reports  for  the  year  1890,  47  ditches  taking 
water,  an  agoregrate  length  of  ditches  of  85  miles,  1,292 
acres  in  alfalfa,  no  acres  in  seeded  grasses,  480  acres  in 
natnral  grasses,  and  2,268  acres  in  other  crops;  also,  170 
acres  irrigated  from  seepage. 
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Water  District  No.  15 — A.  H.  Smith,  Commissioner, 
Pueblo. 

Mr.  Smith  reports  for  1890,  in  tabulated  form,  show-  • 
ing  46  ditches  taking  water,  with  an  aggregate  of  88^ 
miles  in  length;  that  12,813  acres  can  be  irrigated  there-i 
from;  irrigated  in  alfalfa,  1,066  acres;  in  seeded  grasses 
229  acres;   in  natural  grasses  888   acres;    in  other  crops 
1,232  acres,  making  a  total  of  3,415  acres  irrigated. 
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IVater  District  No.  16 — ^Jonathan  Millio;an,  Com- 
missioner, Gardner, '[Colorado.  Report  from  Commis- 
sioner. 
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Water  District  No.  IT — Geo.  Peck,  Commissioner, 
Las  Animas,  Colorado. 

Mr.  Peck  reports  nine  canals,  having  an  aggregate 
length  of  305  miles;  that  293,705  acres  can  be  irrigated 
therefrom;  that  there  were  irrigated  in  alfalfa  17,981 
acres;  in  seeded  grasses  122  acres;  in  natural  grasses 
7,810  acres;  in  other  crops,  including  fruit,  19,309  acres; 
and  that  780  acres  were  irrigated  from  seepage,  giving  a 
total  of  46,002  acres  irrigated.  Of  the  above  amount 
410  acres  were  in  melons. 

The  statement  does  not  include  all  ditches  taking^ 
water  in  the  district. 
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310  FIFTH    BIENNIAL    REPORT, 

No  Water  Com mif^si oners  have  been  appointed  for 
Districts  Nos.  18,  49,  66  and  67. 

In  District  No.  19,  three  different  Water  Commis- 
sioners have  been  appointed,  J.  F.  Romey,  of  Trinidad, 
being  the  last.     There  is  no  report  from  this  district. 
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....  Henry  R.  HolbTook 

....  Henry  R.  Holbrook 

.  Henry  R.  Holbrook 

Capacity 
claimed  in 
cubic  feet 

Not  given 
Not  given 
Not  given 

1 

Dale  of  filing      Dateofcom- 

in    State           mencement 

Engineer's     '      of     work 

office                  thereon 

March,      1890 
March,      1890 
March,      1890 

June    14,  1890 
June   14,  1890 
June    14,  1890 

Name    of 

ditch 

leading  water 

thereto 

Lake  canal.  .    .   . 
Lake  canal.  .   .   . 
Lake  canal.  .   .   . 

Name  of 

stream 

supplying  water 

therefor 

Arkansas  river.  . 
Arkansas  river.  . 
Arkansas  river.  . 

NAME   OF   RESERVOIR 

The  Lake  Canal  Reservoir  No.  i  .    .  . 
The  Lake  Canal  Reservoir  No.  2  .   .   . 
The  Lake  Canal  Reservoir  No.  3  .   .   . 
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.  .  Samuel  C.  Shepard  and  James  K.  Cook 

James  K.  Cook 

Abner  W.  Spencer 

Abner  W.  Spencer 

Capacity 
claimed   in 
cubic  feet, 
per  second 

40 
40 
II 
II 

Time  of 

commenceme't 

of  work 

thereon 

Jan.     29,  1889 
Feb.      5,  1889 
Feb.      8,  1889 
Feb.      9,  1889 

Date  of  filing 

in  State 

Kngineer's 

office 

April  13,  1889 
April  23,  1889 
April  24,  1889 
April  24,  1889 

Stream   from 

which 
water  is  taken 

Republican  river 

Republican  river 

Republican  river,      .... 
Renublican  river 

NAMK   OF   DITCH 
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3        3 

Capacity 
claimed  in 
cubic  feet, 
per  second 

6.12 
6.12 

;Time  of 

conimencenie't 

of  work 

thereon 

Mar.    25,  1889 
Mar.    25,  1889 

Date  of  filing 

in  State 

Engineer's 

office 

June  24,  1889 
June  24,  1889 

Stream  from 

which 

water  is  diverted 

East  Carri.so  creek.  .   . 

NAME  OF   DITCH 
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NAME  OF  CLAIMANT 

5  The   Lincoln  Co.    Ditch 
I      Reservoir  &  Land  Co. 

.  Alexander  H.  Scherrer 

j  The   Lincoln   Co    Water 
}      Sujjply  it  Land  Co. 

A.  K.  Ciarkc 

Capacity 
claimed    in 
cubic  feet 

till' 

i  i  i "'  \ 

Date  of 

commenceme't 

of  work 

thereon 

Nov.    lo,  1889 
July    30,  1888 
Nov.    10.  1S89 
May       I,  1889 

Date  of  filing 

in  State 

Etigineer's 

office 

Feb.       I,  1890 
Feb.    14,  1890 
July     10,  1890 
July     10,  1890 

Name  of 

ditch 

leading  water 

thereto 

Lincoln  county 

Lincoln  county 
j-  Hugo 

Name  of 

stream 

supplying  water 

therefor 

Hig  Sandy  creek 
Godfrey  gulcli  . 

Hig  Sandy  creek 

f  Hig  Sandy  c'k, 
(  Harron  <lraw   . 

1 

A 

§ 

i 

The  Lincoln  Couiily  reservoir 

The  Agat(!  Reservoir 

The    Lincoln    County    Reservoir,    addi- ) 
tional  statement ( 

J- 

\ 

V 

X 

•^    E=   il 
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RIO   GRANDE    DIVISION    No.   3. 


H.    J.    L     WARREN,    SUPERINTENDENT,    ALAMOSA. 

The  rapid  advancement  made  in  the  agricultural 
development  of  the  San  Luis  Valley,  within  the  past 
two  years,  renders  this  division  one  of  the  most  important 
in  the  State,  and  it  is  to  be  regretted  that  no  report 
whatever  has  been  made  by  the  Superintendent. 

This  is  doubtless  partially  due  to  the  fact  that  the 
water  rights  of  the  division  have  not  been  adjudicated, 
except  as  to  two  districts,  and  those  but  recently,  and 
that  consequently  the  Water  Commissioners  have  not 
been  in  active  service  sufficiently  to  collect  the  necessary 
data. 

The  Superintendent's  register  not  having  been  re- 
turned to  this  office,  it  is  also  impossible  to  give  a  tabu- 
lated statement  of  the  ditches  of  such  districts  as  have 
adjudicated  their  water  rights. 


Water  District  No,  20 — W.  R.  Neale,  Commissioner, 
Alamosa.     No  report. 
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Water  District  No.    21— Frank    W.     Smith,     Com- 
missioner,  La  Jara. 

No  report. 


Water  District  No,  '22 — \.  M.  Vigil,  Commissioner, 
Conejos. 

Mr.  Vigil  reports  for  1889  crops  cultivated  as  follows: 
In  alfalfa,  230  acres;  in  seeded  grasses  other  than  alfalfa, 
380  acres;  in  natural  grasses,  18,480  acres,  and  in  other 
crops,  12,855  acres,  making  a  total  irrigated  and  culti- 
vated of  31,945  acres. 

No  report  has  been  received  for  1890. 

Following  will  be  found  his  statement  in  tabulated 
form. 
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No  Water  Commissioner  has  been  appointed   for  Dis- 
trict No.  24. 


Water  District  No.  25 — ^Joseph  C.  Braley,  Commis- 
sioner, Villa  Grove. 

Mr.  Braley  reports  for  1890,  that  he  be^^an  the  dis- 
tribution of  water  April  18,  and  employed  one  assistant, 
that  considerable  dissatisfaction  was  manifested  over 
erroneous  decrees,  ^rantino^  water  in  excess  of  ditch 
capacities,  and  the  requirements  of  land,  and  recommends 
official  measurements  to  correct  errors. 

He  regards  the  distribution  of  water  for  domestic 
purposes  impracticable,  on  account  of  the  great  waste 
and  abuse  of  the  privileo;e. 

He  further  reports  some  favorable  sites  for  reservoirs, 
the  construction  of  which  would  materially  increase 
production  and  give  ample  water  supply  for  the  district. 

]Mr.  Braley  also  complains  of 'the  insufficiency  of  the 
Commissioners'  pay,  on  account  of  the  expense  in 
traversino^  a  large  di'^trict,  horse  hire,  etc 
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Water  District  No.  27 — Mark  Bedell,  Commissioner. 
No  report. 
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Water  District  No.  35 — Has  no  Water  Coinmissioner. 
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SAN  JUAN    DIVISION    No.    4. 


John  P.  Costan,  of  Durano^o,  was  appointed  Super- 
intendent of  this  division  June  26,  1890. 

Water  Districts  Nos.  29,  30,  31,  32,  33  and  34  are 
included  in  this  division. 

Alonzo  P.  Edmondson,  of  Alancos,  was  appointed 
Commissioner  of  No.  34,  but  the  remaining  districts  are 
without  Commissioners. 

No  reports  have  been  received. 

District  No.  29  shall  consist  of  all  lands  lying  in  the 
State  of  Colorado,  irrigated  from  ditches  or  canals  taking 
water  from  that  part  of  the  San  Juan  river  and  its  trib- 
utaries which  lie  above  the  junction  of  the  San  Juan 
river  and  the  Rio  Piedra,  and  including  the  Rio  Piedra., 
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District  No.  30  shall  consist  of  all  lands  lying  in  the 
State  of  Colorado  irrigated  from  ditches  or  canals  taking 
water  from  that  part  of  the  Rio  Las  Animas  and  its 
tributaries  which  lie  in  Colorado. 


STATE   ENGINEER. 


383 


u 


t— ( 

o 
'^ 
o 
(J 


1 

>. 

a 

a 

>.     >. 

>. 

> 

1 

o 

a 

n 

r 

rt 

'5. 

"5j 

a 

ca 

cfl 

c« 

w 

a 

p,     a 

a 

a 

1 

1 

a 

ca 
u 

B 
o 

s 

o 
u 

a 
o 
u 

a 
5 

o 

A 

% 

1; 

X. 

X. 

A 

^ 

cfl 

c. 

o 

o 

u 

tfi 

H           ' 

^ 

J: 

2          : 

Q 

.y 

^ 

Q 

Q 

Q 

Q 

s    ■ 

S 

U 

s 

g 

^ 

S 

a 

s 

in 

o 

ca 

ca 

u 
u 
>, 

w 

tl. 

o 

•- 

ca 

ca 

< 

o 

•a  •'H 

V 

«<J 

% 

u 

A 

b 

fe 

< 

K 

ffi 

t-i 

s 

• 

Q  ^ 

• 

W  '^ 

J     . 

■^  c  ■J'^ 

o 

ir 

) 

>>—  (U  c 

^- 

5         N 

■s-g'2  8 

1 

c 

O 

{? 

I 

CQ   fil 

TS  HAVE 

,  TO  dec: 

i           - 

N 

Q 

^        ro 

(3^ 

00 

M 

d 

g 

T 

) 

r     vcT 

d 

00 
00 

cJ 

1        5 

4; 

u      c 

I.      1 

lU 

V 

<u 

!         o 
1           o 

Q 

<< 

^r 

&. 

Q 

%, 

a 

H-^' 

ba     ^ 

cg^ 

^  ^ 

^  <5 

00 

^ 

f 

<  oi 

C/5    CQ        1 

1    .2  4,-u 
1    ^55.E| 

00 

r- 

-       CM 

«: 

00 

00 

a:  %    1 

ii  =  a° 

.     1 

>> 

>^ 

>. 

5" 

«-« 

1— > 

5 

r 

S 

ca 

3 

^a    I 

•a 

• 

?l| 

^          4J 

1         O        o; 

1 

g£ 

1      ----a 

> 

1 

;    1 

1 

f 

S^  'X 

T 

< 

^ 

5 

1         rt  ^"^ 

ID 

t: 

\ 

ca 

>    , 

W          ; 

^      1 

1 

■J 

i.  i 

■g 

V 

8 

»5 

^ 

•  _> 

s 

i 

a 

H 

J  fe 

s 

■£ 

s 

p 

a 

;z; 

• 

(U 

H 

w 

"o 

X! 

X 

i      Q 

5 

Q 

.^ 

5      « 

1" 

A 

cfl 

Q 

J 

«     J 

J       It 

s 

a 

S 

tl. 

o 

s 

t 

t     2 

3 

3 

0^ 

1         0^ 

c 

;      ca 

ca 

„_ 

1     ^ 
•2 

3       i 

cd  V 

1 

<; 

< 

"c 

L.            •" 

."SS 

t 

2; 

i      S 

c 

CI 

»             1 

i    i 

^£ 

u 

0  Si. 

^    ^ 

c 

5     5 

;    u, 

'A^ 

-< 

1 

1      *^ 

( 

i      * 

J     n 

v" 

(U 

^ 

£ 

1 

1    :- 

■    ,— 

:- 

f- 

384  FIFTH    BIENNIAL   REPORT, 

District  No.  31  shall  consist  of  all  lands  in  the  State 
of  Colorado  irrig^ated  from  ditches  or  canals  taking 
water  from  that  part  of  the  Los  Piiios  river  and  its  trib- 
utaries which  lie  in  Colorado. 
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386  FIFTH   BIEN^NIAL    REPORT, 

District  No.  32  shall  consist  of  all  lands  in  the  State 
of  Colorado  irrigated  by  water  taken  from  those  natural 
streams  which  drain  into  the  San  Juan  river,  and  are 
not  included  in  Water  Districts  number  29,  30,  31,  33 
and  34. 
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388  FIFTH   BIENNIAL   REPORT, 

District  No.  33  shall  consist  of  all  lands  lying  in  the 
State  of  Colorado  irrigated  from  ditches  or  canals  taking: 
water  from  the  La  Plata  river  and  its  tributaries  which 
lie  in  Colorado. 
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District  No.  34  shall  consist  of  all  lands  lying  in  the 
State  of  Colorado  irrigated  from  ditches  or  canals  taking; 
water  from  the  Rio  Mancos  and  its  tributaries. 
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WATER    DIVISION  No.   5. 


E.    B.    SAWYER,    SUPERINTENDENT,    MONTROSE,  COLO. 

Water  Division  No.  5  embraces  a  large  extent  of 
territory. 

The  Superintent  reports  for  1889,  as  follows: 

The  statistics  are  not  as  fnll  as  I  could  wish,  owing, 
partially  to  the  §ize  of  the  water  districts  and  the  in- 
ability of  Commissioners  to  secure  competent  assistants, 
due  to  the  low  schedule  of  wages  allowed  for  such  ser- 
vice, as  well  as  many  other  obstacles  to  be  met  with  in 
a  new  division,  not  the  least  of  which  is,  the  refusal  on 
the  part  of  some  of  the  farmers  to  give  such  information 
when  asked  by  the  Commissioners  to  do  so. 

In  districts  28,  36,  50,  51,  52,  53,  59,  no  adjudications 
have  taken  place,  nor  have  any  appointments  of  Com- 
missioners been  made. 
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FIFTH    BIENNIAL   REPORT, 


Water  District  No.   37 — A.    B.    Ferj^aison,   CommisT-  * 
sioner,  Gypsum. 

Mr.   Fer^nson  reports   that   he  was   not   called    out,, 
there  being  an  abundance  of  water. 
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Water  District  No,  38— W.  F.  Coxhead,  Water  Com- 
missioner;   residence,   Carbondale,  Garfield   county,  for 
1889,  and  S.  S.  Sears,  of  Carbondale,  for  1890. 

Mr.  Coxhead  reports  to  the  Superintendent,  for  1889, 
:as  having  been  first  called  out  June  10,  1889,  and  that 
he  continued  in  service  to  September  9,  1889,  being 
^employed  56  days  during  the  season,  and  that  two 
assistants,    John    F.    Peck    and    John    Gregory,    were 

•  employed  47  days,  the  service  being  divided  between  the 

•  counties  of  Pitkin,  Garfield  and  Eagle.     No  statistical 
report  was  made. 

Mr.  Sears  reports,  for  1890,  as  being  called  out  April 
17,  and  that  while  there  was  a  scarcity  of  water  for  a 
part  of  the   season,   no  particular   trouble  occurred   in 

•distributing,  nor  was  there  any  great  amount  of  loss  or 

inconvenience  to  consumers. 
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Water  District  No.  39 — A.  S.  Himebaiigh,  Water 
Commissioner  for  1889.  Residence,  De  Beque,  Mesa 
county;  and  Frank  B.  Squires  for  1890. 

Mr.  Hiniebaugh  reports  having  been  called  out  June 
19,  1889,  and  submits  a  tabulated  statement  of  water 
distribution  for  that  season. 

No  report  was  submitted  for  1890. 
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Wafer  District  No.  40 — John  A.  Curtis,  Wa'er  Com- 
missioner.     Residence,  Delta,  Delta  county. 

Mr.  Curtis  was  called  out  June  2J,  1889,  and  conim- 
tied  in  the  active  discharge  of  his  duties  until  vSinteniber 
23,  a  period  of  ninety-six  days  He  reports  that,  owing 
to  the  great  extent  of  territory  comprised  within  District 
No.  40,  and  the  large  number  of  small  streams  from 
which  the  ditches  draw  their  supplv  of  WMter,  it  became 
necessary  to  appoint  a  number  of  assistants,  which  was 
done,  as  follows:  Frank  Woodring,  W.  B.  Aker,  E.  E. 
Burt,  A.  H.  Brown  and  J.  S.  Neall.  His  statistical 
statement  for  1S89  gives  no  information  further  than 
the  names  and  mileage  of  ditches. 

For  1890,  was  called  out  July  8,  and  reports  some 
trouble  on  Laroux  creek  during  August,  through  ditch 
owners  raising  head-gates;  that  several  arrests  were  made, 
but  no  convictions.  The  effect,  however,  was  salutary, 
as  he  had  very  little  further  trouble.  He  further  reports 
that,  in  his  opinion,  the  larger  portion  of  streams  in  his 
district  will  furnish  ample  water  for  all  lands  under 
them. 
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Water  District  No.  41 — A.  L.  Seller,  Montrose,  Col- 
orado, Commissioner  for  1889,  and  D.  G.  wSalisbnry, 
Delta,  Delta  county,  for  1890. 

Commissioner  Selig^  reports  for  1889,  that  he  was 
called  out  May  20,  and  continued  in  service  until  Sep- 
tember; that  considerable  difficulty  was  experienced 
durino^  the  season,  owing  to  the  very  low  stage  of  water 
in  the  Uncompahgre  river,  as  well  as  from  the  fact  that 
it  was  the  first  season  water  had  been  distributed  by  a 
Water  Commissioner. 

He  further  reports  that  several  large  ditches  were 
drawing  water  from  the  Uncompahgre  river,  with  their 
head-gates  located  on  the  military  reservation  on  the 
'upper  part  of  the  river,  whose  priorities  are  subsequent 
to  those  of  several  ditches  on  the  lower  end  of  the 
stream,  near  Delta;  but,  owing  to  the  fact  that  said  res- 
ervation is  under  martial  law,  it  was  found  impossible 
to  regulate  the  head-gates  of  these  ditches,  as  the  own- 
ers would  break  off  locks  and  open  their  gates  as  fast  as 
they  were  shut  down  by  the  Commissioner. 

In  July,  by  mutual  agreement  of  ditch  owners,  the 
river  was  divided  into  three  districts,  and  the  waters 
rotated,  giving  each  district  water  during  two  days  of 
each  week;  but  this  arrangement  was  soon  broken  by 
the  demands  of  older  ditches  for  their  water. 

He  also  reports  a  great  injustice  to  consumers  of 
water  in  this  district,  in  the  fact  there  is  no  adjudica- 
tion of  water  rights  in  District  No.  68,  embracing  twenty- 
five  miles  of  the  upper  Uncompahgre  river  and  all  of 
its  principal  tributaries,  and  hence  no  regulation  of  the 
distribution. 

Most  of  the  ditches  in  this  district  are  new,  supplied 
with  rotary  flumes. 

Two  assistants  were  employed  during  the  season. 
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Commissioner  Selig  submits  statistical  statement, 
which  is  wanting  in  much  of  the  data  sought,  for  reason 
therein  assigned  that  /'owners  of  ditches  refuse  to  fur- 
nish the  necessary  information." 

For  1890,  Commissioner  Salisbury  reports  to  Super- 
intendent as  being  called  out  July  10,  and  continued 
service  with  one  assistant  until  November  20;  that  the 
distribution  of  the  waters  of  the  district  were  very  sat- 
isfactory, with  the  exception  of  the  question  of  his  juris- 
diction as  to  ditches  and  canals  taking  their  supply  of 
water  from  the  river  on  the  U.  S.  Military  Reservation. 
As  the  same  question  had  arisen  the  previous  season,  it 
was  deemed  advisable  to  have  it  passed  upon  by  the 
courts.  With  this  end  in  view,  complaint  was  made 
before  Hon.  J.  C.  Bell,  judge  of  the  District  Court  for 
Montrose  county,  praying  that  a  warrant  should  issue 
from  his  court  for  the  arrest  and  punishment  of  the  party 
named,  in  accordance  with  the  law,  for  tampering  with, 
the  head-gate  after  it  had  been  closed  by  the  Commis- 
sioner. As  to  the  charges  in  the  complaint,  there  was 
no  dispute,  as  the  defendant  acknowledged  them. 

The  court  held  that  he  had  no  jurisdiction  over  acts 
committed  upon  a  military  reservation,  and  refused  to 
issue  any  warrant  for  the  part)-.  The  Commissioner, 
therefore,  discontinued  further  efforts  to  regulate  the 
gates  of  all  ditches  so  situated,  and  as  a  consequence,  a 
much  larger  quantity  of  water  was  carried  by  them  dur- 
ing the  entire  season  of  low  water  than  they  were  entitled 
to  carry,  to  the  great  injury  of  the  people  lower  down 
the  river. 

It  is  perhaps  well  here  to  state  that  the  Superintend- 
ent of  this  division  reported  the  circumstances  connected 
with  the  above  unlawful  diversion  of  water,  during  the 
summer  of  1889,  and  requested  instructions  thereon. 

From  this  statement,  it  appears  that  the  Uncompahgre 
river  passed  through  a  small  portion  of  the  military  res- 


STATE   ENGINEKR.  ,  - - 

^rvation,  tliat  certain  ditches  had  their  head-crates  located 
within  the  boundaries  of  the  same,  and  that  tlie  water- 
rights  of  said  ditches -had  been  adjudicated  Ijv  the  State 
•courts  and  decrees  issued  thereon,  but  that  tlie  ri^ht  to 
regulate  their  head-gates  had  been  denied  and  resisted 
on  the  ground  of  their  peculiar  location. 

It  appeared  to  this  Department,  that  if  the  State 
courts  took  cognizance  of  ditches  thus  situated,  so  far  as 
to  adjudicate  their  rights  to  water,  deter^nining  the  quan- 
tity to  which  they  were  entitled,  and  the  date  of  their 
priority,  it  was  reasonable  to  infer  that  tlie  State  would 
also  have  the  right  to  regulate  the  intake  of  the  ditches, 
in  accordance  with  the  decrees  so  issued;  accordingly 
instructions  were  given  the  W^ater  Commissioner  to  close 
and  lock  the  gates  wherever  the  ditches  were  not  entitled 
to  water.  This  was  attempted  by  the  Commissioner, 
with  the  result  above  stated. 

The  Water  Commissioner  further  reports  the  seepage 
water  in  -his  district  very  preceptably  on  the  increase, 
not  orrly  in  the  natural  streams,  but  in  heretofore  dry 
gulches  and  arroyas  under  the  lines  of  ditches,  and  that 
it  is  being  very  generally  taken  advantage  of  by  the 
-residents  wherever  it  is  practicable  to  do  so. 

In  response  to  inquiries  relative  to  reservoirs  and 
-reservoir  sites,  he  reports  the  district  abundantly  sup- 
.plied  with  favorable  sites,  but  that  little  has  been  done 
ioward  their  location  or  construction. 
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•  JVafer  District  No.    42 — F.  W.    Halbaucr,  Coiiiniis- 
sioner;   residence,  Grand  Junction. 

For  1889,  Mr.  Halbauer  reports  beincr  called  out 
April  17,  that  lie  served,  individually,  thirty-nine  days, 
and  by  assistant,  eight  days,  the  last  day  of  service 
being  September  17;  that  there  was  a  great  scarcity  of 
iWater  on  Kannah  creeks,  the  only  streams  adjudicated, 
but  that  he  got  along  very  satisfactorily. 

For  1890,  the  Commissioner  was  called  out  June  26. 
Rating  flumes  had  been  generally  consitructed  and  rated 
with  satisfactory  results.  He  reports  a  large  reservoir, 
constructed  at  the  head  of  Kannah  creek,  but  owing  to 
defective  work  in  the  dam,  it  washed  out,'  in  the  early 
spring. 

No  statistical  statement  is  furnished  for  -the  season 
of  i8qo,  the  Commissioner  assigning  as  a  reason  there- 
for, that  the  County  Commissioners  requested  he  should 
not  incur  the  expense. 
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Water  District  No.  45 — James  Tallmadge,  Commis- 
sioner for  1889;  residence,  New  Castle,  Colo.  Peter 
Cluirchfield,  for  1890,  appointed  July  21,  1890;  resi- 
dence, Crested  Butte. 

Water  District  No.  45  consists  of  all  lands  situated 
on  the  south  side  of  Grand  river,  and  irrigated  from 
ditches  or  canals  taking  water  from  the  Grand  river  and 
its  tributaries  between  the  mouth  of  Roaring  Fork  river 
and  the  north  line  of  Mesa  county. 

For  the  year  1889,  Mr.  Tallmadge  makes  a  statistical 
report  and  a  concise  statement  of  difficulties  met  with 
in  his  district,  as  follows: 

Np:w  Casti.e,  Dec.  11,  1889. 
HON.  J.   P.   MAXWELL, 

State  Engineer. 

Sir: — Herewith  I  transmit  statement  of  ditches  and  amounts  of 
cultivated  land  on  the  forms  provided  for  that  purpose. 

It  will  appear  that  the  67  ditches  within  the  district  have  a  total 
length  of  86^  miles. 

I  have  noted  in  this  report  that  only  4  ditches  of  the  67  enume- 
rated draw  water  from  the  Grand  river  (two  of  which  are  not  adjudi- 
cated) all  others  are  dependent  upon  the  small  tributaries  from  which 
17,290  feet  per  minute  of  time  has  been  drained.  During  the  season 
of  1889  only  6,360  feet  per  minute  of  time  could  be  supplied,  and  that 
average  amount  only  for  one  irrigation  in  many  instances.  This 
marked  insufficiency  of  water  supply  is  the  origin  of  never-ending 
discord  among  claimants  for  water  during  the  irrigating  season,  and 
complications  are  constantly  arising  not  defined  by  any  statutory 
provisions  or  by  any  instructions  eminating  or  that  can  eminate  from 
your  department,  owing  to  their  complex  and  intricate  character. 

The  position  of  the  Commissioner  is,  therefore,  one  wherein  great 
forbearance,  acute  judgment  and  the  finest  sense  of  equity  and  justice 
may  all  fail  to  afford  satisfaction.  Instances  have  occurred  in  this 
district  where  priorities  of  right  to  the  use  of  water  are  held  at  the 
lower  end  of  the  creek.  All  the  water  the  creek  affords  fails  to  supply 
even  a  small  portion  of  the  amount  decreed  owing  to  the  sinking 
away  or  wasting  of  the  water  in  transit.  The  amount  of  water  thus 
wasted  in  the  bed  of  the  creek  was  sufficient  to  accomplish  a  benefi- 
cial purpose  if  given  to  ditches  at  points  higher  up.  In  such  a  case, 
I  have  presumed  to  give  the  water  to  ditches  where  good  could  be 


STATE   ENGINEER.  ,^- 

,  -i  O  .J 

accomplished,  believing  the  act  to   fall  within  the  meaning  of  tlu- 
law,  or  if  not,  at  least  within  the  range  of  common  sense. 

On  Garfield  creek  worse  conditions  t  xist,  as  cojnjjared  with  those 
enumerated  above.  The  prior  right  is  held  at  the  up])er  ditch  on  the 
creek.     The  second  right  in  priority  is  held  at  the  lower  ditch  of  all. 

Years  of  irrigation  from  the  upper  or  prior  ditch  has  caused  seeps 
or  springs  to  form,  which  supplies  the  lower  portion  of  the  creek  with 
a  cubic  foot  of  water  per  second  of  time,  after  the  water  ceases  to 
flow  in  the  creek,  above  the  head-gate  of  the  prior  ditch. 

An  intervening  appropriator  claims  this  water  does  not  belong  to 
the  lower  ditch  or  second  priority,  that  in  the  natural  course  of  things 
it  all  would  have  disappeared  and  that  he  constructed  his  ditch 
diverting  and  appropriating  to  the  uses  of  his  ditch  the  identical 
water  arising  from  the  springs.  Without  venturing  any  opinion  rela- 
tive to  this  controversy,  I  will  expiess  the  belief  that  such  matters 
should  be  subject  to  final  decision  in  your  department  and  litigation 
thereby  estopped. 

I  will  again  call  your  attention  to  a  question  as  to  the  boundaries 
of  this  District  (No.  45)  and  District  No.  42. 

Wallace  creek  discharges  its  waters  into  the  Grand  river  within 
the  limits  of  Garfield  county,  and  within  the  boundaries  of  Water 
District  No.  45.  The  prior  appropriator  of  water  from  that  stream 
claims  to  be,  and  is  in  Mesa  county,  and  has  adjudicated  his  water 
right  in  District  No.  42,  and  the  act  creating  District  No.  42  clearly 
implies  that  he  is  within  that  district.  A  later  appropriation  was 
made  from  that  creek  by  the  "Homestake"  Ditch,  which  is  within 
the  county  of  Garfield  and  has  been  adjudicated  in  this  district. 
There  is  not  an  amount  of  water  sufficient  to  supply  both  appropria- 
tions in  Wallace  creek,  hence  a  conflict. 

Regretting  to  have  wearied  you  with  so  long  a  letter  upon  matters 
of  inferior  importance,  I  will  in  conclusion  add  that  the  water  of  the 
Grand  river  flow^s  by  Water  District  No.  45,  and  in  supply  sufiicient 
probably  to  irrigate  1,000,000  acres  of  land. 

The  great  expense  of  a  canal  from  the  Grand  river  to  supply  the 
100,000  acres  of  arable  land  in  this  district  will  delay  its  construction 
possibly  for  all  time,  certainly  until  the  State  sees  the  great  import- 
ance of  reclaiming  a  fine  valley  adapted  to  the  grow  th  of  every  product 
common  to  Colorado,  and  in  fruit  possibilities  exceeding,  probably, 
any  other  portion  of  the  State.  Colorado's  golden  age  will  dawn 
when  the  water  of  the  Grand  river  is  utilized  upon  the  lands  of  this 
State. 

Yours  very  truly, 

JAMES    TALLMADGE, 

Cottnuissionn: 
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Mr.  Churchfield  reports  for  1890,  twenty  days'  service 
on  Battlement,  Cache  and  Beaver  creeks;  that  no  loss 
of  crops  or  dissatisfaction  occnrred.  He  recommends 
the  enactment  of  a  law  whereby  the  Commissioner  will 
have  supervision  over  the  distribution  of  water  from 
ditches  to  consumers. 
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W.  Branch  Cimarron.  . 
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thereon 

May.          1884 
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Nov.      I,  1879 
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Engineer's 

office 

Jan.     16,  1889 
May     15,  1890 
May    20,  1890 
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which 
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WATER   DIVISION    No.    6. 


Green  River  Division  embraces  all  Water  Districts 
now  or  hereafter  to  be  formed,  consisting  of  land  in  the 
State  of  Colorado  irrigated  by  water  taken  from  the 
Green  river  and  its  tributaries.  "|. 

No  Superintendent  has  been  appointed  for  this  divi-   " 
sion.      The  Water  Districts  in  the  division  are  numbered 
43»  44.  54.  55.  5^,  57  and  58. 


Water  District  No.  43 — W.  H.  Clark,  Commissioner, 
Meeker,  Rio  Blanco  county. 

]\Ir.  Clark  reports  for  the  year  1889,  that  he  was 
called  upon  to  divide  water,  June  15;  that  he  appointed 
B.  F.  Clark  assistant,  to  take  charg^e  of  Flag  and  Coal 
creeks,  and  M.  P.  Burch  to  take  charge  of  ditches  on 
Pi-ce-ance  creek;  that  the  former  was  employed  eleven 
days,  and  the  latter  thirty-five  days;  that  there  was  a 
greater  scarcity  of  water  in  the  above  named  creeks 
than  ever  known  before,  and,  as  a  consequence,  about 
three-fourths  of  the  crops  were  lost;  that  on  Pi-ce-ance 
creek  many  of  the  ditches  were  wrongfully  decreed, 
thereby  depriving  older  ditches  of  their  rightful  quan- 
tity of  water;  that  a  petition  was  filed  with  the  Court 
praying  for  a  rehearing,  which  was  granted.  That 
water  for  domestic  use  was  claimed,  in  many  cases,  but 
no  ditch  was  permitted  to  carry  water  for  that  purpose 
alone. 

He  further  reports  that  Senate  Bill  No.  14,  Session 
Laws,  1889,  which  provides  "that  the  person  upon 
whose  lands  seepage  or  spring  waters  first  arise,  shall 
have  the  prior  right  to  such  waters,  if  capable  of  being 
used  upon  his  lands,"  practically  annuls  the  decree  on 
all^the  smaller  streams  in  his  district,  and  especially  as 
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to  Pi-ce-ance  creek;  that  the  latter  creik,\vitli  its  nuiner- 
ous  tributaries  heading  on  the  P.ook  Plateau,  at  an 
elevation  of  about  8,000  feet,  drains  between  650  and 
800  square  miles  of  territory;  that  nearly  all  of  these 
tributaries  have  water  near  their  sources  durin^^  the 
greater  part  of  the  irrigating  season,  hut  arc,  with  the 
exceptions  of  Stuart  Gulch,  Willow  and  P>lack  vSulphur 
Creeks,  dry  at  the  mouth;  that,  in  all  cases  where  the 
streams  head  on  the  (xreat  Divide,  there  are  to  be  found 
springs  near  the  mouth,  discharging  from  one  to  ten 
cubic  feet  per  second;  that  the  waters  from  these  springs 
have  been  appropriated  and  decreed  to  ditches  lower 
down,  but  that  subsequently  the  land  immediately  below 
and  including  the  springs  have  been  occupied  and  the 
waters  from  the  springs  claimed  thereon  to  the  great 
damage  of  older  and  decreed  rights. 

He  thinks  the  law  should  be  repealed,  so  far  as  it 
affects  spring  waters,  as  it  effectually  defeats  the  ends 
of  justice  in  that  part  of  the  State. 

'Sir.  Ciark  also  reports  more  attention  being  given  to 
the  building  of  reservoirs  for  the  storage  of  storm 
waters,  and  that  the  year  1889  has  demonstrated  the 
adaptability  of  the  White  River  Valley  soils  for  the 
raisino^  of  wheat — the  vield  in  manv  cases  bein^^  over 
fifty  bushels  per  acre. 

For  1890,  Mr.  Clark  reports  an  increas'ed  water  sup- 
ply over  18S9,  and  no  loss  of  crop^,  the  supply  being 
sufficient  for  all  purposes. 

Following  will  be  found  statistical  statement  for  1S90: 
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The  following  districts  have  no  Water  Commission- 
ers, applications  for  their  appointment  not  having  been 
made:  * 

Water  District  Xo.  44 — Consists  of  all  lands  irrigated 
by  water  taken  from  that  portion  of  the  Vampa  river 
above  the  month  of  Snake  river  and  below  the  month 
of  Fortification  creek,  and  from  the  streams  draining 
into  the  said  portion  of  the  Yampa  river. 

Water  District  No.  54 — Consists  of  all  lands  in  the 
State  of  Colorado  irrigated  by  water  taken  from  that 
portion  of  the  Little  Snake  river  and  its  tributaries 
above  the  most  westerly  intersection  of  said  river  with 
the  Colorado  St^te  line. 


Water  District  No.  55— Consists  of  all  lan(fs  in  the 
State  of  Colorado  irrigated  by  water  taken  from  that 
portion  of  the  Yampa  river  belOw  Water  District  No.  44, 
and  from  the  streams  draining  into  the  said  portion  of 
Yampa  river  not  included  in  Water  District  No.  54. 


Water  District  No.  56 — Consists  of  all  lands  in  the 
State  of  Colorado  irrigated  by  water  taken  from  that 
portion  of  the  Green  river  embraced  within  the  bound- 
aries of  the  county  of  Routt,  and  from  the  streams  drain- 
ing into  the  said  portion  of  the  Green  river,  except 
the  Yampa  river  and  its  tributaries. 


Water  District  No.  57 — Consists  of  all  lands  irrigated 
by  water  taken  from  that  portion  of  the  Yampa  river 
above  Water  District  No.  44  and  below  the  mouth  .of 
Elk  creek,  and  from  the  streams  draining  into  the  said 
portion  of  the  Yampa  river. 


Water  District  No.  58 — Consists  of  all  lands  irrigated 
by  water  taken  from  the  Yampa  river  above  Water  Dis- 
trict No.  57,  and  from  the  streams  draining  into  the  said 
portion  of  the  Yampa  river. 
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SEEPAGE   WATICR. 


In  October  of  1889,  and  practically  at  the  close  of  the 
irrigating  season,  this  department,  with  the  co-operation 
of  E.  C.  Hawkins,  of  the  U.  S.  Geological  vSurvey, 
made  a  series  of  measurements  along  the  line  of  the 
South  Platte  and  Cache  la  Poudre  rivers,  for  the  purpose 
of  determining,  so  far  as  practicable,  the  quantity  of 
seepage  water  received  and  carried  by  those  streams. 

In  the  corresponding  month  of  1890,  similar  meas- 
urements were  made  by  this  department  alone,  Mr. 
Hawkins  being  employed  for  that  purpose,  in  conjunction 
with  assistant  L.  R.  Hope,  of  this  office. 

Careful  measurements  were  made  of  the  discharge  at 
the  respective  canons  of  the  rivers,  and  at  stated  inter- 
vals along  their  channels;  also,  of  the  in-take  from  the 
various  sotirces,  and  the  quantities  diverted  by  ditches. 
Tabulated  statements  of  the  results  are  herein  reported, 
and  will  be  found  an  interesting  study.  The  points  of 
the  greatest  accessions  from  seepage  can  be  located, 
and  the  places  wdiere  losses  occur  from  percolations  in 
the  beds  of  the  channels.  From  the  Cache  la  Poudre 
statement  it  will  be  observed  that,  while  the  gauging 
at  the  canon  for  1889  gave  68.72  cubic  feet  per  second, 
as  against  80.77  ^^^  1890,  the  increase  from  seepage  for 
the  entire  length  of  the  river,  for  the  two  years,  was 
practically  the  same,  being  98.96  and  100.79  cubic  feet 
per  second,  respectively,  although  the  same  sections  for 
the  two  years  do  not  show  such  uniformity.  This  would 
make  the  seepage  water  returned  to  the  river,  for  1889, 
13  4-10  per  cent,  of  the  mean  discharge  of  the  river 
during  the  irrigating  season  of  four  months,  and  13  per 
cent,  for  1890. 

The  measurements  on  the  Platte  e.xteiul  from  the 
canon  to  Ilifif,  and  include  71  gaugings  of  the  river,  its 
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tributaries  and  ditches.  From  this  statement  it  will  be 
seen  that  there  was  an  increase  from  seepage,  for  1889, 
of  422.78  cubic  feet  per  second,  and  for  1890,  of  449.22 
cubic  feet  per  second,  the  two  comparing  nearly  as  favor- 
ably in  uniformity  as  the  Cache  la  Poudre. 

In  the  year  18S9  no  loss  was  shown  from  the  river- 
bed percolations,  until  a  point  was  reached  some  20 
miles  below  the  mouth  of  the  Cache  la  Poudre,  and 
then,  very  slight. 

In  1890  a  loss  of  11.95  cubic  feet  per  second,  is 
shown  in  the  river  bed  near  the  head  of  the  City  Ditch, 
and  about  four  miles  below  the  canon.  This  is  probably 
accounted  for  by  the  under-drainage  into  the  galleries 
and  feeders  to  the  pipe  line  of  the  Citizens'  Water  Com- 
pany, as  said  pipe  line  follows  the  south  bank  of  the 
river  from  the  canon  to  this  point,  and  there  crosses 
under  the  river  bed  to  the  north  side,  underground  lat- 
erals branching  out  in  this  vicinity,  as  I  am  informed, 
for  the  collection  of  seepage  waters.  The  next  loss, 
consisting  of  16.54  cubic  feet  per  second,  occurs  about 
37  miles  below  Denver  and  above  the  mouth  of  the  St. 
Vrain  creek,  but  on  the  other  hand,  in  the  next  17  miles 
below  this  point,  a  remarkable  gain  is  shown  of  94  cubic 
feet  per  second,  from  which  it  would  appear  that  con- 
siderable underflow  was  brought  to  the  surface,  possibly 
by  a  rise  in  the  bed-rock;  and  further,  that  lands  irri- 
gated by  Big  Thomson  and  Cache  la  Poudre  ditches 
were  draining  directly  into  the  Platte.  This  increase 
continues  for  about  25  miles,  when  a  third  loss  occurs, 
of  18  cubic  feet  per  second,  which  is  more  than  made 
up  in  the  following  twelve  miles. 

From  the  statement  for  1890,  on  the  South   Platte, 
the  following  results  are  shown: 


STATE    ENGINEER.  :,(;i 

Amount  of  water  iu  river  at  cafiou   ....  209.19  sec.  It. 
Amount  of  water  from  natural  tributaries  .  104.43  sec.  ft. 

1'otal 31362  sec.  ft. 

Total  amount  diverted  by  ditches  .    .  762.84  sec.  ft. 


Amount  due  to  seepage 449.22  sec.  ft. 

Mean   discharge   of   river  for  4  irrigating 

months 443       sec.  ft. 

That  seepage  water  is  an  important  factor  in  the 
Platte  River  system,  there  can  be  little  doubt  from  the 
above  figures,  and  that  the  loss  of  water  from  sinking 
in  the  river  bed,  is  not  so  serious  as  generally  supposed, 
is  also  clearly  shown. 

That  the  seepage  water  carried  by  the  river  and  di- 
verted by  the  ditches  during  the  month  of  October,  was 
greater  than  the  mean  discliarge  at  the  caiion  during  the 
four  irrigating  months,  will  probably  tax  the  credulity 
of  all  who  have  not  been  conversant  with  the  facts. 


I 
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IRRIGATION    STATISTICS. 


In  response  to  a  very  general  inquiry  relative  to  the 
aggregate  of  lands  irrigated,  lands  under  ditch  and 
length  of  ditches  in  the  State,  this  department  has,  at 
considerable  expense  of  time  and  labor,  compiled  such 
data  from  official  and  other  sources  as  will,  as  nearly  as 
practicable,  give  the  information  desired.  In  determin- 
ing the  quantities  in  each  of  the  above  cases  the  data 
have  been  acquired — first,  from  the  reports  of  Water 
Commissioners,  where  such  data  are  therein  furnished; 
second,  from  the  filings  of  plats  and  statements  in  this 
office,  deducting  in  all  cases  those  ditches  wherein  it 
was  known  that  construction  had  not  taken  place;  and, 
third,  from  personal  interviews  with  responsible  parties 
familiar  with  remote  localities,  where  Water  Commis- 
sioners have  not  been  appointed  or  have  not  reported 
the  information  desired. 

In  all  cases,  where  exact  figures  were  not  obtainable, 
it  has  been  the  practice  to  adopt  conservative  estimates, 
and  it  is  believed  the  general  aggregates  will  fall  below 
rather  than  above  the  true  figures. 

The  results  are  given  by  divisions,  as  showing  the 
totals,  in  connection  with  each  general  drainage  basin 
represented  by  the  six  divisions. 


STATE   ENGINEER. 


>'h 


O 


^       c 


o 


o 

en 


<  < 

w  c 

s^ 

ffi   H    Q 

^  ^^  ^  t/) 

5  '^  c  g 

5  ^  ^  o 

^  :-  w  2 

^  w  -J,  ^^ 


P^  o  a 


«  '^  S  a 

S  '■"  :?  ^-^ 

';i2  '■^'  <  '^ 

^  5  ^  ^ 

§==-§ 

w  ^  w  S 
5  ''^  z  H 


<  H  « 

W  -<  3 

«  o  ^ 

^  2  ^. 


C/}    "    ••l^ 

W  "  W  ,- 

«  r^  Q 

o  ^  c4  »; 

"^   . .  W  '-3^  cc 

W  g  H  g  U 

o  £  o  jH  {_ 

H  o  P  &  ^ 

^  "=^  w  "^  5^ 

>  O  Q  £  w 

5  '-^  a  g  w 

M              ^  W  M 

til    "3  kr*  **< 

fc  S  '^  r  I-" 

^  '-^  fc  ^"^  '* 

Q>  H  O  Q  o 

S  -,,  ffi  H  ^ 

I    9   ^  <^  '^T 

W  S   ^'  S  05 


0   5   en 


S5 

oe 

3; 

^ 

§ 

« 

S 

^ 

<£* 

^ 

8 

r^ 

« 

^ 

00 

■s, 

cr> 

K 

<  a  a  = 
H  t"  -J  3 


0.2  1^ 

g.5  « 
W    35 


^§8 


-d  o 


I 

•  i 

Si 

a 

•3 

J-     ° 


o    o 


0  ib 


FIFTH   BIENNIAL   REPORT, 
TABLE 


Depth 

Acre  Feet 

Cubic  Feet 

Depth 

Acre  Feet 

Cubic  Feet 

I 

"3,591 

4,948,023,96 

9 

165,282 

7,199,683.92 

119,485 

5,204,766.60      I 

10 

1 72  ,.376 

7,508,698,56 

125,850 

5,482,026.00 

II 

179,618 

7,824,160,08 

132,050 

5,752,098.00 

12 

187,010 

8,146,155,60 

138,398 

6,028,616.8s 

13 

194,551 

8,474,641.56 

144,895 

6,311,626.20 

14 

202,241 

8,809,617,96 

151,541 

6,601,125.96 

15 

210,084 

9,151,259.04 

8 

158,337 

6,897,159.72 

16 

218,068 

9,499,042.08 

113,840,812.10 

I 


SHOWING    THE   CAPACITIES  OF   CHAMBERS'  LAKE   FOR  EACH  FOOT  IN- 
DEPTH  FROM  SURVEYS  AND  MEASUREMENTS  MADE  BY  I..  R.  HOPE,  l 
OF    THIS    DEPARTMENT,    AND    PROF.    L.    G.    CARPENTER,    OF    THE           ;  "• 
AGRICULTURAL    COLLEGE: 


STATE    HNcUNEER. 


)  I  < 


EXPENDITURES 

FROM     THE   STATE   ENGINEER'S   ASSISTANTS'   AND    MATERIAL   FUND. 
FROM    JANUARY   i,   1889,    TO    JANUARY    i.  1891. 


Appropriation  for  salaries  for  assistants  and  material  fur  the 
years  1SS9-1S90 

J.  S.  Titcomb,  Deputy  State  Engineer,  salary 

J.  S.  Titcomb,  Deputy  State  Engineer,  traveling  expenses   . 

L.  R.  Hope,  Assistant,  for  gauging  streams  and  ditches  .   .   . 

L.  R.  Hope,  Assistant,  traveling  expenses 

E.  C.  Hawkins,   Assistant  to  J.    S.    Greene  and   to  present 

incumbent 

G.  B.  Hooker,  Assistant  to  J.  S.  Greene 

C.  Iv.  Persons,  Assistant  to  J.  S.  Greene 

J.  Opperman,  Assistant  to  J.  S.  Greene 

C.  M.  Woodman,  Assistant  to  J.  S.  Greene 

F.  N.  Dove,  Draftsman  ( three  months ) 

I.  H.  Batchellor,  Clerk 

C.  W.  Comstock,  Draftsman 

F.  S.  Watkins,  Draftsman 

John  Titcomb,  Second  Computer 

Denver  Phonograph  Exchange,  6'/ a/.,  typewriting 

Observer  at  Cache  la  Poudre  Gauging  Station  No.  i 

Observer  at  South  Platte  Gauging  Station  No.  3 

Observer  at  Clear  Creek  Gauging  Station  No.  4 

Observer  at  St.  Vrain  Gauging  Station  No.  5 

Obser\'er  at  Bear. Creek  Gauging  Station  No.  6 

Observer  at  Boulder  Gauging  Station  No.  7  .    .       

Observer  at  Big  Thompson  Gauging  Station  No   S 

Observer  at  South  Boulder  Gauging  Station  No.  9 

Observer  at  Uncompahgre  Gauging  Station  No    i 

Expense  of  new  station  on  Boulder  Creek 

Expense  of  new  station  on  Uncompahgre 

Expense  of  new  station  on  Cache  la  Poudre,  by  J.  S.  Greene. 

Rubber  boots,  filing  boxes,  etc 

New  current  meter 

Balance  on  hand  January  I,  1S91 

Totals 


I9,ooo  00 


I2.778  00 


'.95230  1 

4S0  62  ' 

301 

30 

187 

50 

25 

00 

29  50 

36 

80 

112 

00 

125 

00 

186 

00 

42 

00 

10 

00 

161 

85 

58 

50 

74 

60 

39 

So 

114 

20 

43 

45 

125 

00 

47 

05 

56  58 

15 

00 

69 

40 

105  50 

164 

15 

57  40 

98 

00 

1.425 

60 

$9,000 

00 

19,000  00 
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Of  the  above  amount,  $678.85  was  expended  by  the 
former  incumbent  of  this  office  for  assistants  from  Jan- 
uary I,  1889,  to  April   10,  and  for  the  construction  of 
the  gaugino^  station  on  the  Cache  la  Poudre  river.     The 
only  available  current  meter  for  determining  velocities 
in    ditches   and    streams,    owned    by    this    department, 
became  so  worn  from  constant  service,  as  to  be  entirely 
valueless  and  beyond  repair,  whereupon  application  was 
made   to  the   Secretary  of  State  for  a  new  meter,   but      ,^ 
there  being  no  funds  available  for  that  purpose,  and  the      « 
demand  for  one  being  imperative,  the  instrument  was      ^ 
purchased  at  a  cost  of  $98.00,  and  paid  for  from  the  State 
Engineer's  Assistants  fund. 

At  least  two  new  additional  improved  meters  should 
be  furnished  the  office,  as  during  the  irrigating  season 
there  are  simultaneous  demands  for  ditch  ratings  in  dif- 
ferent parts  of  the  State,  and  such  ratings  are  essential 
to  the  proper  distribution  of  water.  But  a  small  pro- 
portion of  the  applications  during  the  past  season  could 
receive  attention  for  the  want  of  instruments. 


RECOMMENDATIONS. 


An  intelligent  execution  of  the  laws  relating  to  irri- 
gation, depends  upon  a  clear  definition  of  the  purpose 
for  w^hich  the  water  of  the  State  may  be  used,  the  rights 
of  diversion  for  those  purposes,  and  the  relative  rights 
of  appropriators  as  between  the  main  stream  of  a  Divi- 
sion and  its  several  tributaries,  also  upon  reliable  infor- 
mation as  to  the  water  supply,  and  proper  facilities  for 
distribution. 

Legislation  should  tend  toward  these  ends,  also  toward 
a  more  equitable  distribution  among  consumers,  and  a 
more  economical  use  and  conservation  of  water. 

First — What  constitutes  "domestic  purposes"  should 
be  clearly  defined,  and  the  extent,  if  any,  to  which  water 
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may  be  diverted  from  the  natural    streams  for  that  pur- 
pose. 

Second— Is,  water  for  general  stock  purposes  a  bene- 
iicial  use  within  the  nieanincr  and  intent  of  the  Consti- 
tution, and  if  so,  does  it  conic  under  the  head  of 
* 'domestic  use,"  "irrigation,"  "manufacturing"  or  "any 
other  purpose?" 

Third — It  is  held  by  the  District  Court,  in  the  case 
of  "The  Farmers'  High  Line  versus  Si:iiQ  Engineer^/ 
^/.,"  referred  to  under  the  liead  of  injunctions,  that  the 
distribution  of  the  waters  in  accordance  with  the  prior- 
ities in  the  Division,  under  the  adjudications  had,  is 
unconstitutional.  An  immediate  confirmation  or  reversal 
of  this  decision  should  be  obtained  from  the  Supreme 
Court,  and  such  legislation  had  as  will  remedy  the  defect, 
if  any,  in  the  law.  The  officers  of  this  Department  are 
enjoined  from  closing  the  head-gates  of  certain  ditches 
on  Clear  creek  and  Big  Thompson  creek  for  the  benefit 
of  older  priorities  on  the  Platte  river,  and  unless  relief 
is  afforded  by  the  Supreme  Court  or  the  Legislature 
before  another  irrigating  season,  similar  restraining 
orders  will  be  obtained  for  the  other  tributaries  of  the 
Platte,  and  priorities  can  be  enforced  only  as  between 
the  ditches  in  the  same  district. 

This  will  lead  to  serious  litigation  among  ditch 
owners,  and  demoralizing  complications  in  this  depart- 
ment, which  it  is  very  important  to  avoid  in  the  interest 
of  irrigation  generally. 

FourtJi — Provision  should  be  made  whereby  the  con- 
sumer of  water,  who  has  a  reservoir  on  his  land  can 
store,  at  stated  periods  the  water  to  which  he  is  entitled, 
during  the  irrigating  season,  when  its  more  economical 
and  efficient  use  can  be  thereby  secured. 

It  is  frequently  the  case  that  the  quantity  of  water  to 
w^hich  a  consumer  is  entitled  is  too  small  for  rapid  and 
effective  spreading  over  the  land,  and  again,  night  irri- 
gation is  attended  with  great  loss  on  the  average  uneven 
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lands,  because  it  is  necessarily  permitted  to  run  without 
regulation  throughout  the  night. 

If  the  water  could  be  stored  during  the  night,  or  for 
a  period  of  24  or  48  hours,  a  double  flow  could  be 
thereby  obtained  and  much  more  effective  service  se- 
cured without  injury  to  others. 

The  present  law  provides  for  the  storage  of  "any 
unappropriated  water,  not  needed  for  immediate  use^ 
for  domestic  or  irrigation  purposes." 

An  exercise  of  discretionary  power  on  the  part  of 
the  State  Engineer,  in  cases  referred  to  above,  results 
in  complaints  by  owners  of  subsequent  priorities  that 
water  is  being  stored  while  they  are  deprived  of  it  for 
immediate  use. 

.  With  proper  police  supervision  of  the  lines  of  ditches, 
such  permission  could  be  granted  with  safet)^,  but  with- 
out it,  the  department  would  have  no  knowledge  of  the 
extent  to  which  water  was  being  stored. 

Fifth — Provision  should  be  made  for  the  establish- 
ment and  maintenance  of  permanent  and  accurate  gaug- 
ing stations  at  the  caiions  of  all  the  principal  streams 
on  the  eastern  slope  and  elsewhere,  as  necessity  requires, 
with  improved  registers  for  each  station;  also,  such  tele- 
phone communication  as  will  give  the  Water  Commis- 
sioner and  Superintendent  of  Division  daily  information 
of  the  stage  of  water.  The  gaugings  of  the  streams 
have  little  value  unless  reasonably  accurate,  and  this  is 
impossible  when  the  cross-section  is  modified  by  each 
variation  in  the  flow  of  water.  The  daily  discharge 
should  be  furnished  the  Water  Commissioner  in  time 
to  regulate  the  distribution  in  accordance  therewith. 
This  is  impracticable  in  a  majority  of  cases,  without 
some  more  rapid  method  of  transmission. 

Sixth — The  penalty  for  failure  to  construct  and  main- 
tain suitable  headgates  and  rating  flumes  in  ditches, 
after  due  notice,  should  be  cutting  off  the  supply  until 
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compliance  is  made.  The  head-crate  is  necessary  to  regu- 
late  and  control  the  intake,  and  tlic  ratin<;  flnmc  to 
determine  the  qnantity,  and  both  are  essential  to  an 
eqnitable  distribution  of  water.  The  present  law 
imposes  the  unjust  burden  on  the  Water  Commissioner 
of  paying  for  a  head-gate  and  the  costs  of  a  suit  to  col- 
lect,  whicli  few  are  able  or  willing  to  assume. 

6'^z'^////?  — The  responsibility  should  rest  with  the 
owners  of  the  ditches  to  see  that  head-gates  are  not 
tampered  with  when  shut  down  or  regulated  bv  the 
Water  Commissioner. 

The  present  law  provides  that  locks  shall  be  placed 
on  head-gates  by  the  owners,  but  in  case  of  failure  so  to 
do,  after  notice,  the  W^ater  Commissioner  shall  then  pro- 
vide the  lock  and  collect  by  suit,  as  in  case  of  head- 
gates.  Locks  are  frequently  broken  and  gates  raised 
during  the  night,  and  water  thus  surreptitiously  diverted 
for  a  day  or  two  before  the  Commissioner  has  notice. 
This  results  in  little  or  no  benefit  to  the  consumers 
under  the  line  of  the  ditch  so  taken,  and  seriously  dam- 
ages those  who  are  using  the  water  by  suddenly  cutting 
off  the  supply  in  the  midst  of  irrigation,  besides  occu- 
pying a  large  proportion  of  the  time  of  the  Commis- 
sioner in  traversing  his  District  to  re-regulate.  For  this 
the  owner  should  be  held  accountable. 

Eighth — There  should  be  some  police  regulation  of 
the  distribution  of  water  among  consumers  along  the 
lines  of  ditches,  either  by  legal  district  organization  or 
through  this  department. 

After  the  w^aters  of  the  streams  are  diverted  into  the 
ditches,  the  Water  Commissioner  has  no  further  control 
over  them.  Complaints  come  from  all  parts  of  the 
State  of  unfair  distribution,  excessive  waste,  and  unlaw- 
ful uses,  for  the  regulation  of  which  there  should  be  an 
authorized  State  or  District  supervision. 

Ninth — Authorized  official  measurements  should  be 
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made  of  the  maximum  carryino^  capacity  of  all  decreed 
ditches  in  the  State,  and  an  adjustment  of  decrees  to 
such  measurements. 

It  is  notorious  that,  in  a  majority  of  cases,  the  de- 
crees are  in  excess  of  such  capacities,  and,  in  some 
instances,  enlargements  have  been  made  to  secure  the 
full  benefit  of  the  decrees.  Had  such  measurements 
been  made  the  basis  of  all  adjudications,  many  of  the 
serious  complications  of  to-day  would  have  been  avoided. 
It  would  seem  that  the  experience  of  older  districts 
should  have  suggested  this  precautionary  measure  in 
recent  adjudications,  but  such  does  not  seem  to  have  % 
been  the  case,  as  ratings  made  of  some  of  the  ditches 
indicate  a  gross  disparity  between  the  decrees  and  capac- 
ities, notably  in  South  Park  Ditches,  in  the  tabulated 
statement  of  the  decrees  of  which  a  comparison  can  be 
made,  in  the  cases  of  ditches  rated  by  this  department. 

Tejith — The  present  law  provides  that  "the  State 
Engineer  shall  approve  the  designs  and  plans  for  the 
construction  and  repair  of  all  dams  or  reservoir  embank- 
ments, which  are  built  within  the  State,  which  equal  or 
exceed  ten  feet  in  vertical  height." 

This  imposes  a  grave  responsibility  upon  the  State 
Engineer,  and  affords  little  or  no  protection  to  life  or 
property. 

General  plans  or  designs  are  very^meagre  data  with 
which  to  figure  a  factor  of  safety. 

The  character  and  quality  of  the  material  and  nature 
of  the  foundation  and  abutting  ends,  the  drainage  area 
tributary  to  the  reservoir  site,  the  location  and  extent 
of  the  spillways,  and  many  other  details  which  can  only 
be  ascertained  by  a  careful  inspection  of  the  ground,  are 
necessary  to  determine  the  question  of  security.  The 
approval  of  plans  should  be  coupled  with  authority  to 
inspect  the  manner  of  construction,  for  in  the  latter  will 
generally  be  found  the  defects  that  bring  disaster. 
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Where  competent  engineers  have  chari^e  of  the  con- 
struction of  dams,  there  is  little  occasion  for  api)roval 
of  plans  or  examination  of  the  works  on  the  part  of  the 
State,  but  in  many  cases  rouoh  desicrns  were  presented 
that  are  wantinor  in  every  element  necessary  for  intelli- 
gent consideration.  In  others,  general  descriptions, 
without  plans,  are  forwarded,  and  suggestions  solicited 
from  the  State  Engineer  as  to  "what  he  thought  a])()Ut 
it." 

While  every  encouragement  should  be  given  to  enter- 
prises looking  to  the  conservation  of  the  waters  of  the 
State,  and  that,  too,  without  excessive  burdens  to  the 
promoters,  in  the  shape  of  extra  costs,  a  feeling  of  secur- 
ity to  those  whose  lives  and  property  may  be  jeopardized 
thereby  should  be  afforded  by  some  uniform  and  thorough 
system  of  inspection  by  an  authorized  and  competent 
Commission. 
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Report  on  State  Bridges,  Roads 

AND    OTHER    IMPROVEMENTS, 

FROM    THE    INTERNAL    IMPROVEMENT    AND    INCOME    FUNDS. 


i 

f 


To  His  Excellency^ 

JOB    A.    COOPER, 

Governor  of  Colorado. 

Sir: — As  Secretary  and  member  of  the  various  Com- 
missions provided  by  the  Seventh  General  Assembly 
for  the  construction  of  certain  State  bridges,  wagon 
roads  and  other  improvements,  I  have  the  honor  to 
report  the  following  as  the  result  of  compliance  by  the 
respective  Commissions,  with  the  provisions  of  the 
several  acts:* 

BENNETT   CREEK    AND   CONEJOS  WAGON    ROAD.  | 

House  bill  No.  2S3  appropriated  $7,500  for  the  con- 
struction of  a  wagon  road  from  the  head  of  Bennett 
creek,  in  Rio  Grande  county,  to  the  Conejos  mining 
camp,  in  Conejos  county,  and  constituted  as  the  Building 
Board  the  State  Engineer  and  the  chairman  of  County 
Commissioners  of  Rio  Grande  county  (Henry  M.  Dyer) 
and  chairman  of  County  Commissioners  of  Conejos 
county  (B.  Romero). 

Section  2  of  said  act  provides  the  road  shall  be  "built 
upon  a  grade  not  to  exceed  13  feet  in  100,  and  with  no 
curvatures  less  than  20  feet  in  a  hundred,'*  whatever 
that  may  mean. 

Upon  a  personal  inspection  of  the  ground  I  found 
that  from  the  head  of  Bennett  creek  the  line  would  pass 
over  a  high  divide,  at  an  elevation  of  10,000  feet;  thence 
down  a  steep  mountain  side  into  the  canon  of  the  Rio 
Alamoso;  thence  up  said  stream  some  8  miles  and  over 
another   high    divide,    to    Conejos    camp,    making    the 
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entire  distance  some  30  miles;  and  tliat  to  brin-  the 
grade  within  the  limits  prescribed  })>•  ilie  act  would 
require  a  careful  survey  of  the  line.  J.  M.  Gardner,  of 
Del  Norte,  was  employed  for  this  puri)ose,  and  upon 
completion  of  work  submitted   liis   fiL-M-notes  of  same. 

Calls  were  then  made  for  bids  with  the  followinj; 
results: 

Daniel  W.  Hoover <  6^300  00 

P.  P.  Ford 6,500  00 

The  award  was  made  to  Daniel  W.  Hoover,  as  being 
the  lowest  responsible  bidder,  and  upon  notice  of  the 
completion  the  Board  met  at  Del  Norte,  December  .12, 
1889,  for  final  action. 

Satisfactory  evidence  being  adduced  that  the  terms 
of  the  contract  had  been  complied  with,  the  road  was 
accepted  and  voucher  ordered  drawn  for  the  contract 
price. 

STATEMENT   OF   ACCOUNT. 


Appropriation 

$ 

7,500  00 

Engineer  and  men  for  survey 

$      5«9  20 

Supplies  for  same 

112  II 

Superintendence  and  team  hire 

91  50 

State  Engineer  expense,  two  trips 

61  15 

D.  W.  Hoover  account,  contract 

6,300  00 

7,163  76 

Balance  on  hand 

$ 

336  04 

Detailed  statements  and  vouchers  for  the  above  were 
dulv  filed  with  the  Auditor  of  State. 


TRINIDAD    AND    STONEWALL    WAGON-ROAD 


Senate  bill  No.  311  appropriated  $15,000  to  aid  the 
county  of  Las  Animas  in  constructing  a  wagon -road 
from  Trinidad  to  Stonewall,  in  said  county,  and  consti- 
tuted as  the  Building  Board,  the  Governor  of  the  State, 

the  State  Engineer,  and   the  Chairman  of  the  Board  of 
74 
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County  Commissioners  of  Las  Animas  county  (  Vivian 
Abeyta  ). 

At  a  meeting  of  the  Board  held  June  r,  1889,  ^^e 
State  Engineer  was  instructed  to  cause  a  survey  to  be 
made  of  the  most  favorable  line  between  the  two  points, 
preparatory  to  an  inspection  by  the  Board. 

Pursuant  to  this  order,  I  employed  J.  L.  Franke- 
berger,  of  Trinidad,  as  engineer  in  charge,  and  with 
him,  made  a  general  examination  of  the  ground.  This 
was  followed  by  a  careful  locating  survey,  the  maps  and 
profiles  of  which  are  now  on  file  in  this  office. 

The  Board  subsequently  examined  and  approved  the 
line  located,  and  calls  were  made  for  bids,  in  accordance 
with  plans  and  specifications,  the  notice  being  inserted 
in  three  different  newspapers  of  tlie  State  for  thirty  con- 
secutive days,  as  required  by  the  act. 

H.  E.  Mulnix,  of  Trinidad,  being  the  lowest  and 
only  bidder,  was  awarded  the  contract  at  $13,987,  the 
amount  bid. 

Notice  of  completion  having  been  served,  inspection 
of  the  road  was  made  April  10,  1890,  by  the  Chairman 
of  the  Board  of  County  Commissioners  of  Las  Animas 
county  and  the  State  Engineer. 

The  road  was  found  to  be  constructed  in  accordance 
with  the  contract  and  specifications,  having  ten  feet  in 
width  of  solid  road-bed,  with  proper  turnouts  and  drain- 
age trenches. 

The  bridges,  some  forty  in  numler,  were  exception- 
ally strong  and  durable,  having  pile  foundations,  well 
driven,  and  ample  water-ways.  Three  across  the  Pur- 
gatoire  river  were  each  one  hundred  feet  long,  being  fifty 
feet  truss-spans;  two  were  fifty  feet  each,  also  trusses; 
six  were  thirty-six  feet  each,  and  thirty  were  eighteen 
feet  each,  all  provided  with  substantial  guard  rails. 

The  road,  by  measurement,  is  29  28-33  wii^^s  in 
length.     The  right-of-way  was  procured  by  the  county 
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of  ivas  Animas,  and  the  State  appropriation  was  supple-' 
niented  by  that  county,  by  special  arrangement  with  the 
contractor,  as  the  cost  of  construction  exceeded  the  State 
limit. 

Complete  maps  and  profiles  of  the  line  are  on  file  in 
this  office,  copies  of  which  have  been  furnished  the 
county  of  Las  Animas. 

STATEMENT    OF    ACCOUNT. 


Appropriation 

For  surveys 

Superintendence 

Advertising 

Expense— four  trips  by  State  Engineer. 

F.  N.  Dove,  office  work 

H.  E   Mulnix,  account  contract   .    .    .    . 


Balance  fund  on  hand 


$    15,000  00 


$    14,966  30 
$  33  70 


TEN     MILE     RIVER     BRIDGE. 


House  bill  No.  199  provided  for  the  construction  of  a 
State  bridge  across  Ten  Mile  river,  near  the  town  of 
Dillon,  in  Summit  county,  and  appropriates  $2,000 
therefor. 

The  State  Engineer  and  the  Chairman  of  Board  of 
County  Commissioners  of  Summit  county  (Robert  W. 
Foote)  are  made  a  Board  for  the  purpose  of  locating 
and  constructing  such  bridge. 

November  21,  1S89,  ^^^^  Board  made  personal  inspec- 
tion of  the  groimd,  and  selected  a  site  about  one-quarter 
mile  up  the  river  from  Dillon,  on  the  line  of  a  county 
road. 

Under  the  law,  the  Board  was  required  to  advertise 
for  and  secure  plans  and  specifications  for  the  construc- 
tion, and  then  advertise  for  bids,  in  accordance  there- 
with. 
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The  plan  adopted  called  for  a  1-84  foot  span  combi- 
nation truss,  wood  and  iron,  with  a  14-foot  clear  road- 
way. 

The  wood  to  be  of  the  best,  native  Red  Spruce. 
All  iron  and  all  wood  work,  above  the  floor,  to  have 
two  coats  of  mineral  paint,  and  the  abutments  to  be 
of  stone. 

The  contract  was  awarded  to  Ernest  Campbell,  of 
Breckenridge,  for  ^1,490,  he  beinor  the  lowest  bidder. 

April  23,  1890,  the  Board  made  an  inspection  of  the 
brido^e  as  completed,  and  found  the  same  in  accordance 
with  the  specifications,  the  work  having  been  done  in  a 
satisfactory  manner,  whereupon  the  brido^e  was  received 
and  certificates  issued  to  that  effect. 

Plans  and  specifications  of  the  bridge  are  on  file  in 
this  office. 

STATEMENT   OF   ACCOUNT. 


Appropriation 

S.  C   Whipple,  for  survej' 

H.  C.  Jennings,  for  plans 

H.  L.  Aulls.  for  blue  prints 

Ada  Dwelle,  copying  specifications  and  bond 

Advertising 

Robert  W.  Foote,  for  superintendence  .   . 
Expense  State  Engineer,  two  trips  to  Dillon  . 
Ernest  Campbell,  account  contract 


Balance  fund  on  hand 


26  40 

50  00 

4  50 

265 

66  50 

83  40 

35  40 

1,490  00 


2,000  00 


I   1,75885 
$  241  15 


GRAND     RIVER    BRIDGE. 


House  Bill  No.  49  provides  for  the  construction  of  a 
State  bridge  across  Grand  river,  at  or  near  the  mouth  of 
Cottonwood  creek,  in  Eagle  county,  and  appropriates 
$6,000  therefor. 

The  State  Engineer,  with  the  Chairman  of  the  Board 
of   County    Commissioners  of    Eagle    county    ( H.    W. 
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Goodrich,    R.    F.    Stratton),   and    the  Chainnaii  of  the' 
Board  of  County  Commissioners  of  Routt  county  (S.  H. 
Tharp,  J.  B.  Insley),  were  made  a  Board  for  the  purpose 
of  locating  and  constructing  such  bridge. 

Pursuant  to  notice,  the  Board  met,  on  Grand  river, 
at  the  mouth  of  Cottonwood  creek,  for  the  purpose  of 
selecting  a  proper  site,  and  after  an  examination  of  the 
river,  above  and  below,  determined  upon  the  place 
known  as  McCoy's  Ferry,  where  the  wagon  road  leading 
from  Eagle  river  to  Egeria  Park,  crosses  said  river. 

J.  C.  Kennedy,  civil  engineer,  was  employed  to  make 
a  survey,  and  careful  soundings  of  the  river,  at  this 
point. 

A  subsequent  examination  of  the  wagon  road,  lead- 
ing from  Eagle  river  to  McCoy's  Ferry,  satisfied  the 
Board  that  it  was  impracticable  for  heavily  loaded 
teams,  on  account  of  excessive  grades,  and  that  conse- 
quently it  would  be  injudicious  to  construct  the  bridge 
on  its  line,  if  a  more  practicable  route  could  be  obtained. 

The  two  counties  therefor,  by  joint  action,  caused 
surveys  to  be  made,  and  selected  a  route  crossing  the 
river  some  seven  miles  above  the  AlcCoy  Ferry,  near  the 
mouth  of  Goodson  creek,  thereby  securing  very  favor- 
able grades  without  materially  increasing  the  distance. 

After  satisfactory  assurances  from  the  Commissioners 
of  the  respective  counties  that  the  road  would  be  built 
without  unnecessary  delay,  the  Board  relocated  the 
bridge  at  this  point,  and  Preston  King,  civil  engineer, 
was  employed  to  make  the  necessary  surveys  and  sound- 
ings. 

Plans  were  then  called  for  and  adopted,  as  provided 
by  the  act,  but  all  bids  for  construction  under  the  plans, 
being  in  excess  of  the  appropriation,  were  rejected,  and 
a  new  call  was  made  for  bids  to  be  accompanied  by 
plans,  in  each  case.  Under  this  call  seven  bids  were 
received  and  the  award  was  made  to  the  Missouri  \'al]ey 
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Bridge  &  Iron  Works,  of  Leavenworth,  Kansas,  at 
$5,190.  The  plans  submitted  provide  for  a  combination 
truss  (wood  and  iron)  bridge  consisting  of  two  spans  100 
feet  each,  with  a  14-foot  roadway;  the  structural  parts 
of  the  truss  to  be  of  Oregon  pine,  and  all  other  wood  to 
be  of  best  native  lumber.  The  abutments  and  pier  to 
be  of  stone,  laid  up  in  cement  mortar. 

Notice  having  been  received  that  the  bridge  was 
completed,  on  October  9,  1890,  I  made  an  inspection 
of  the  same,  being  assisted  therein  by  R.  F.  Stratton, 
Chairman  of  Eagle  County  Commissioners,  and  Theo. 
Rosenberg,  engineer  in  charge.  The  structure  was 
found  to  be  substantially  in  compliance  with  the  con- 
tract, and  was  accepted  by  the  Board. 

STATEMENT  OF  ACCOUNT. 


Appropriation  . 

$ 

6,000  00 

H.  W.  Goodrich,  for  service  on  commission 

$            79  20 

S.  H.  Thorp,  for  service  on  commission 

117  00 

J.  C.  Kennedy,  for  surveys  at  McCoy's  crossing 

36  20 

C.  H.  McCoy,  for  ferry  service,  taking  soundings,  etc.  . 

59  25 

Preston  King,  for  surveys  at  new  site 

69  50 

9^  75 
180  30 

93  60 

Theo.  Rosenberg,  for  superintendence 

J.  P.  Maxwell,  for  expense,  three  trips,  location   and 
inspection 

Missouri  Valley  Bridge  &  Iron  Works,  account  contract 

5,190  00 

5,917  90 

Balance  on  hand 

$ 

82  10 

CLEAR  CREEK  COUNTY  ROAD,  TRAIL  RUN  AND 
UTE  CREEK  WAGON  ROAD. 


House  Bill  No.  310  provides  for  the  construction  of 
a  wagon  road  in  Clear  Creek  county,  from  a  point  near 
the  mouth  of  Trail  Run,  by  way  of  the  smelter  and  the 
Ouida  mine  and  Ute  creek,  to  or  near  the  Argo  mine 
and  to  intersection  with  the  County  Road. 

The  Governor,  the  State  Engineer,  and  the  Chair- 
man of  the  Board  of  County   Commissioners,  of  Clear 
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Creek  county,  are  made  a  Board  for  tlie  purpose  of  cou- 
structino-  said  road. 

By  the  terms  of  the  act,  tlie  grade  of  said  road  is  not 
to  exceed  thirteen  feet  to  tlie  one  hundred,  and  with  no 
curvatures  of  less  than  tiventy  feet  to  the  hundred;  the 
width  to  be  not  less  than  twelve  feet  solid  road-bed. 

I  made  an  inspection  of  tlie  route,  and,  from  the 
mountainous  nature  of  the  country,  became  satisfied 
that  a  careful  survey  would  be  necessary  to  meet  the 
requirements  of  the  act,  as  to  grades,  and  that  the  cost 
of  construction  would  probably  exceed  the  appropria- 
tion. 

George  Marsh,  a  civil  engineer  of  Georgetowu,  was 
employed  for  that  purpose,  and  made  the  survey,  where- 
upon a  call  was  made  for  bids  until  the  fifteenth  day  of 
October,  1889,  publication  having  been  made  in  Denver, 
Georgetown  and  Idaho  Springs  papers. 

No  bids  having  been  received  under  the  call,  no 
further  action  has  been  taken. 

STATEMENT   OF   EXPENDITURES. 


Appropriation 

To  George  Marsh,  expense  of  survey 

To  advertising  (three  papers) 

To  State  Engineer,  expense,  inspection  of  route 


Balance  on  hand 


445  75 
23  55 
6  60 


5.000  00 


475  90 


$   4,524  10 


GRANP     RIVER     BRIDGE    AND    ROAD. 


House  Bill  No.  57  provides  for  the  construction  of  a 
State  road  through  the  canon  of  the  Grand  river,  below 
and  from  the  town  of  Hot  Sulphur  Springs  to  the  mouth 
of  said  caiion,  and  further  provides  for  the  construction 
of  a  bridge  across  Graud  river  at  the  mouth  of  said 
caiion,  and  appropriates  $10,000  therefor. 

The  Goveruor,  the  Slate  Eugineer,  and  the  chairman 
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of  the  Board  of  County  Commissioners  of  Grand  county 
constitute  the  Board  of  Construction. 

I  made  an  examination  of  this  canon  in  July  of  1889, 
and  found  some  serious  obstacles  in  the  shape  of  hig^h 
precipitous  ledges,  with  their  bases  at  the  waters'  edge, 
contracting  the  water  way  to  narrow  limits,  for  a  con- 
siderable distance,  in  the  lower  part  of  the  canon.  In 
other  places  the  mountain  sides  were  steep  and  broken 
by  sharp  cliffs  alternating  up  and  down  the  mountain 
side,  and  rendering  it  difficult  to  obtain  an  economical 
high  or  low  line;  also,  making  the  work  of  a  careful 
survey  slow  and  somewhat  expensive. 

George  S.  Oliver,  civil  engineer,  was  employed  to 
run  the  line  and  locate  the  site  of  bridge,  after  which 
work  was  performed,  estimates  were  made  of  the  cost 
of  construction,  from  which  it  appeared  that  a  practica- 
ble road  could  not  be  obtained  within  the  limits  of  the 
appropriation,  and  it  was  not  deemed  advisable  to  pros- 
ecute the  business  further,  and  thereby  incur  additional 
expense. 

Subsequently,  however,  assurances  were  given  by 
interested  parties,  that  a  bid  would  be  made  within  the 
limit,  if  certain  modifications  in  the  line  were  permitted. 
This  was  acceded  to,  and  plans  were  called  for  for  two 
bridges,  one  at  the  lower  end  of  the  caiion,  and  the  other 
in  the  canon,  for  the  purpose  of  using  both  sides  of  the 
river,  if  necessary,  in  the  building  of  the  road. 

Upon  the  adoption  of  the  proper  plans,  bids  were 
called  for  to  construct  the  road  and  bridge  or  bridges, 
giving  the  contractor  a  choice  of  routes. 

One  conditional  bid  was  received,  but  subsequently, 
on  further  examination  of  the  canon,  the  bidder  asked 
to  withdraw  the  same,  and  his  request  was  granted. 

That  such  a  road  is  much  needed,  there  can  be  little 
question,  both  for  local  and  through  travel,  as  the  pres- 


STATK   ENGINEER.  59;^ 

ent  road  over  the  inountain  is  impracticable  for  heavily 
loaded  teams. 

STATEMENT    OF    EXPENDITURES. 


Appropriation, 

George  S.  Oliver,   account   survey |     |      jgQ  g^ 

Advertising I              77  70 

H.  C.  Jennings,  two  sets  plans  for  bridges '            100  00 

State  Engineer,  expense  of  two  trips  for  examination  48  65 

Balance   unexpended 


I    10,000  00 


587  18 


$      9,412  82 


DEL    NORTE    LEVEE. 

House  bill  No.  1S9  provides  for  the  construction  of 
levees  and  rip-rappinor  to  protect  State  bridge  at  Del 
Norte,  Rio  Grande  county,  Colorado,  and  appropriates 
$2,000  therefor. 

The  Governor,  State  Engineer  and  the  Chairman  of 
Board  of  County  Commissioners  of  Rio  Grande  county, 
are  constituted  a  Board  for  the  purposf^  of  building  the 
same. 

From  an  examination  and  survey  of  the  ground,  it 
was  determined  that  792  feet  of  embankment  and  rip- 
rapping  would  be  required  to  protect  the  State  bridge  as 
located  by  the  Commission,  and  623  feet  additional  for 
the  protection  of  the  low  lands  to  the  south  of  bridge, 
the  latter  to  be  constructed  by  the  town  of  Del  Norte. 
The  plans  called  for  an  embankment,  with  crest  53/  feet 
above  low  water  line,  and  5  feet  in  width,  on  top-outer 
slope,  i^i  to  I,  and  inner  slope,  i  to  i  well  rip-rapped. 

Pursuant  to  notice,  proposals  were  received,  and  the 
award  made  to  Carey,  Adams  .S:  Company  of  Del  Norte, 
for  $975,  they  being  the  lowest  bidders,  the  highest  bid 
being  $1,450. 

Inspection  of  work  was  made  May  5,  1890,  and  hav- 
ing been  found  in  accordance  with  the  contract,  it  was 
accepted  and  certificate  ordered  issued. 
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STATEMENT  OF  EXPENDITURES. 


Appropriation       .   .           ...       ...       ... 

•i; 

2  000  00 

George  S.  Oliver,  for  surve\',  maps  and 

profile    .... 

$       5887 

Advertising 

29  20 

W.  H.  Cochran,  superintendence    .   .   . 

50   GO 

State  Engineer,  expense  for  inspection 

15    15 

975  00 

1,128  22 

Balance  unexpended    .... 

$ 

871  78 

DEL    NORTE     BRIDGE. 


House  Bill  No.  189  also  provides  for  the  construction 
of  a  State  bridge  across  the  Rio  Grande  at  Del  Norte, 
Colorado,  said  bridge  to  be  built  at  or  near  the  point 
where  the  line  of  Columbia  avenue  would  cross  said 
river,  and  <>7,ooo  was  appropriated  therefor. 

The  Governor,  the  State  Engineer  and  the  Chairman 
of  the  Board  of  County  Commi.ssioners  of  Rio  Grande 
county  are  constituted  a  Board  for  the  purpose  of  con- 
structing said  bridge. 

George  Nickel,  civil  engineer,  was  employed  to  make 
meanders  of  the  river  banks  and  slough  and  furnish  a 
map  of  said  survey,  showing  also  the  street  crossings. 
From  said  map  and  from  personal  examination  of  the 
ground,  it  became  apparent  to  the  Board  that  it  would 
be  impracticable  to  build  the  bridge  on  Columbia 
avenue  within  the  limits  of  the  appropriation,  and  the 
crossing  of  Oak  street,  two  blocks  east,  was  finally 
selected  as  the  most  economical  location,  as  well  as  the 
most  desirable  for  the  traveling  public. 

Plans  were  submitted  pursuant  to  call,  and  a  combi- 
nation truss  selected,  consisting  of  two  spans  100  feet 
and  117  feet,  respectively,  with  roadway  16  feet  in  the 
clear;  the  abutments  and  pier  to  be  of  the  best  stone  to 
be  found  in  the  neighborhood. 
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Under  the  call  for  bids,  eight  were  received,  and  the 
award  was  made  to  the  BuUen  Bridge  Co.,  of  Triiiichul, 
for  the  sum  of  $3,687,  this  being  the  lowest  bid. 

After  the  material  for  the  sub-structure  was  delivered 
on  the  ground,  I  made  an  examination  of  the  stone,  and 
found  it  unsuitable  for  the  purpose  on  account  of  its 
great  absorptive  qualities  when  brought  in  contact  with 
water,  and  its  consequent  liability  to  crumble  under 
pressure.  It  being  the  best  stone  to  be  found  in  that 
section  of  country,  the  Board  was  under  the  necessity 
of  arranging  with  the  contractor  for  more  suitable  mate- 
rial. The  most  available  stone,  satisfactory  in  quality, 
was  from  the  Amargo  quarries,  in  New  Mexico. 

An  arrangement  was  made  with  the  contractor  by 
which  20  car-loads  of  this  stone  was  to  be  furnished,  to 
be  used  in  the  pier  and  below  high-water  line  in  abut- 
ments, in  consideration  of  which  an  additional  payment 
of  $1,500  was  to  be  made. 

There  have  been  many  vexatious  delays  in  connection 
with  the  .work;  first,  in  securing  proper  stone,  and,  sec- 
ond, as  is  claimed  by  the  contractor,  on  account  of  high- 
water,  but  the  structure,  as  completed,  is  a  very  credit- 
able pi^ce  of  work,  and  gives  full  value  for  the  money 
expended. 

STATEMENT  OF  EXPENSE. 


Appropriation 

George  D.  Nickel,  account  survey  and  maps  of  river. 
Stallard  &  Oliver,  levels  and  lines  for  bridge     ... 

Advertising  for  plans  and  bids 

T5Tpewriting  specifications,  etc \   .   . 


State  Engineer,  expense  two  trips  for  inspection  and 
two  telegrams 

W.  H.  Cochran,  superintendence  and  levels 

State  Engineer,  expenses  final  inspection 

jBullen  Bridge  Company,  account  contract 


Balance  unexpended 


79  51 

57  18 

45  70 

2  55 

14  00 
157  50 

15  50 
5.187  00 


$   7,000  00 


5,558  94 


$      X. 441  06 
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SOUTH     BOULDER     CREEK     CANAL     FOR     DIVERSION 
OF    WATERS. 


House  bill  No.  i6i  provides  for  a  survey  and  for  the 
construction  of  a  canal  along  the  western  slope  of  the 
range  for  a  distance  of  twenty  miles,  more  or  less,  and 
to  cut  across  the  range  and  connect  with  South  Boulder 
creek,  for  the  purpose  of  increasing  the  supply  of  water 
in  said  South  Boulder  creek,  and  appropriates  $25,000 
therefor. 

The  Board  of  County  Commissioners  of  Boulder 
county  and  the  State  Engineer  are  constituted  a  board 
for  the  purpose  of  making  said  survey  and  locating  and 
constructing  said  canal. 

Pursuant  to  notice,  a  meeting  of  the  Board  was  held 
at  Boulder,  July  18,  1889,  at  which  time  George  S. 
Oliver,  civil  engineer,  was  employed  to  procure  the  nec- 
essary assistants  and  equipments,  and  make  the  required 
sufvey,  under  the  direction  of  the  State  Engineer. 

A  reconnoissance  of  the  country  on  the  western  slope, 
between  the  head  waters  of  South  Boulder  creek  and 
the  south  fork  o^the  Grand,  together  with  barometrical 
observations,  made  it  apparent  that  the  running  of  a 
contour  or  grade  line  from  the  crest  of  the  Hogback,  at 
the  head  of  South  Boulder  creek,  or  from  any  practica- 
ble point  below  the  crest,  would  be  attended  with  great 
difficulty,  and  an  expense  out  of  all  proportion  to  that 
contemplated  by  the  act. 

Ridges  and  canons,  faced  with  precipitous  ledges, 
alternate  in  rapid  succession  over  much  of  the  line  north, 
and  all  attempts  to  avoid  them,  by  dropping  to  lower 
contours,  resulted  in  meeting  new  obstacles  equally  as 
formidable. 

The  engineer  in  charge  was  therefore  instructed  to 
make  careful  examinations  of  the  highest  sources  of 
water  supply,  in  the  various  branches  of  the  Grand, 
from  Grand  lake  south  to  the  South  Boulder  Pass,  tak- 
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ing  gaiigings  of  all  streams  having  a  reasonable  supply' 
and  to  connect  the  same  by  transit  and  level  lines,  mak- 
ing such  topographical  observations  as  would  be  desir- 
able for  future  estimates;  also,  to  make  connection  with 
all  low  passes  of  the  range,  that  might  possibly  be  util- 
ized for  diversion. 

About  two  months'  time  were  occupied  with  this 
work,  with  two  corps  of  engineers,  embracing  some 
twelve  men,  and  w^liile  the  cold  and  stormy  weather  on 
the  range  in  the  late  fall,  rendered  it  impracticable  to 
continue  the  work  and  reach  determinate  results  on  all 
points  desired,  sufficient  data  was  obtained  to  warrant 
the  followino-  conclusions: 

First — That  a  satisfactory  water  supply  cannot  be 
obtained  within  the  area  traversed,  above  an  elevation 
of  about  9,500  to  10,000  feet.  Ranch  creek  and  the 
south  fork  of  the  Grand,  with  its  tributaries,  being  the 
principal  sources  of  supply. 

Second — That  the  lowest  available  depressions  in  the 
crest  of  the  range,  through  which  water  could  be 
diverted,  are  not  less  than  11,500  feet  in  elevation. 

Third — That  an  extended  line  of  canal  along  the 
range,  at  the  highest  elevation  of  water  supply,  would 
be  impracticable  in  construction  on  account  of  the 
baoken  and  rocky  nature  of  the  ground,  and  the  conse- 
quent great  expense  involving  miles  of  fluming  along 
precipitous  ledges  and  over  rock-slides,  and  would  further 
be  impracticable  in  maintenance,  on  account  of  snow% 
earth  and  rock-slides,  and  the  w^ash  from  heavy  storms; 
and. 

Fourth — That  should  such  a  canal  be  constructed, 
not  less  than  three  miles  of  tunnel  would  be  required 
through  the  range  for  the  purpose  of  diversion. 

It  is,  perhaps,  well  here  to  observe  that  the  condi- 
tions  for  a  range   water  supply,  which  prevail  on   the 
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eastern  slope,  do  not  exist  on  the  western,  in  this,  that 
the  prevailing  winds  on  the  range  are  from  the  west, 
carrying  the  snow  of  the  summit,  from  the  western 
drainage  into  banks  on  the  eastern  slope,  and  from 
these  banks  much  of  our  June  and  July  water  supply  is 
derived. 

Inasmuch  as  such  banks  are  not  formed  to  any  ex- 
tent on  the  western  slope,  and  the  Pacific  winds  evapor- 
ate and  carry  away  much  of  the  snow-fall,  where  not 
protected  by  heavy  bodies  of  timber,  it  can  readily  be 
seen  that  but  a  very  limited  quantity  of  water  can  be 
obtained  above  timber  line,  at  a  season  of  the  year 
when  it  would  be  practicable  to  conduct  it  in  ditches 
and  divert  it  over  the  range.  These  remarks  apply, 
more  particularly,  to  that  portion  of  the  range  under 
consideration,  over  the  entire  extent  of  which  the  crest 
is  uniformly  high  and  above  timber  line. 

In  the  dense  bodies  of  timber  well  down  on  the  Park 
slope,  considerable  depths  of  snow  are  held  by  the  pro- 
tecting shades  of  the  forests  until  May  and  June,  but  at 
too  low  an  elevation  to  render  diversion  practicable. 

For  the  reasons  above  given,  I  have  not  deemed  it 
advisable  to  incur  further  expense  in  surveys,  nor  to 
begin  the  construction  of  works,  the  cost  of  whose  ulti- 
mate completion — if  made  available  for  the  purposes 
desired — would  far  exceed  the  appropriation  provided 
therefor. 

STATEMENT  OF  EXPENSE. 


Appropriation   ...*•• 

Pay-roll  of  engineers  and  assistants 
Supply  teams  and  psck  animals  .   . 

Supplies 

Work  on  maps  and  profiles     .... 


Balance  unexpended  . 


931  50 
299  45 
200  73 
125  00 


$  25,000  00 


1,55668 


$  23,443  3« 
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DIVERSION    OF    WATERS    AND     DIVERSION     OF 
WATERS    EXPENSE. 


Senate  Bill  No.  248  provides  for  a  survey  of  the 
sources  of  the  Grand,  Laramie  and  North  Platte  river 
systems,  at  or  near  The  Continental  Divide,  to  deter- 
mine whether  the  unappropriated  waters  thereof  can  be 
made  to  flow  eastward  into  and  through  the  South 
Platte  and  Arkansas  river  systems,  and  appropriates 
$3,000  for  said  survey. 

If  from  the  surveys  ma'de  such  diversion  is  deter- 
mined to  be  feasible  and  practicable,  the  further  sum  of 
$10,000  is  appropriated  for  the  construction  of  the  nec- 
essary ditches  or  dams. 

The  Governor,  Attorney-General  and  State  Engineer 
are  constituted  a  Commission  for  the  purpose  of  carry- 
ing out  the  provisions  of  this  act. 

Pending  the  prosecution  of  the  surveys  provided  for 
in  House  Bill  No.  161,  heretofore  referred  to,  no  action 
was  taken  in  the  matter  of  sending  out  an  engineering 
force  under  the  provisions  of  this  act.  Investigation 
and  inquiry,  however,  as  to  the  most  available  points 
for  diversion  developed  the  fact  that  individual  enter- 
prise had  already  appropriated  the  most  eligible  sites, 
viz:  The  Berthoud  Pass,  and  the  low  passes,  at  the 
head  waters  of  the  Laramie  and  Grand.  It  further  be- 
came apparent  that  the  appropriation  of  $10,000  was 
entirely  inadequate  for  the  construction  of  such  works 
as  would  be  of  any  material  benefit  to  irrigation  on  the 
eastern  slope,  for  the  reason  that  at  such  an  elevation, 
as  would  make  diversion  practicable,  the  streams  are  all 
small,  requiring  an  extended  line  of  canal  and  the  tap- 
ping of  many  of  these  streams  to  secure  the  desired  flow; 
also  requiring  tunnels  through  the  range,  that  would 
cost,  in  a  single  case,  several  times  the  amount  appro- 
priated. 

As  an  illustration  of  this,  we  will  take  the  Berthoud 
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Pass,  which  has  been  selected  by  G.  H.  Church,  as  the 
point  for  diversion,  in  a  project  of  a  similar  kind.  This 
is  probably  the  most  favorable  site  for  the  purpose, 
within  the  scope  of  the  act. 

The  pass  is  below  timber  line,  being  at  an  elevation 
of  11,350  feet,  and,  at  this  point,  the  Continental  Divide 
makes  a  sharp  deflection  to  the  west.  The  Vasquez 
range  puts  out  from  the  main  range,  just  west  of  the 
Pass,  extending  in  a  northerly  direction,  to  Hot  Sulphur 
Springs.     The   contemplated    canal    bearing    westerly  '^ 

from  the  Pass,  will  get  its  supply  from  the  eastern  slope 
of  the  latter  range,  thus  receiving  the  benefit  of  the 
snow  drifts  on  that  slope,  and  acquiring  a  fair  supply  of 
water,  at  a  higher  elevation  than  practicable  at  any 
other  point  on  the  western  slope.  Still,  under  the  cir- 
cumstances, as  I  am  advised  by  Mr.  E.  L.  Rogers,  the 
Engineer  in  charge,  it  will  require  some  ten  miles  of 
ditch  and  flume  line,  intercepting  many  small  streams, 
to  secure  a  flow  of  from  6,000  to  10,000  inches  at  high 
water  time,  in  June  and  July.  The  canal  will  be  at  an 
elevation  of  about  11,000  feet,  and  a  tunnel  under  the 
Berthoud  Pass,  about  3,000  feet  in  length  will  be  re- 
quired for  the  purpose  of  the  diversion.  The  entire 
project  will  cost  from  $200,000  to  $250,000. 

The  appropriation  for  survey  and  construction,  $13,- 
000,  therefore  remains  intact. 


House  bill  No.  273  provides  for  the  construction  of  a 
State  bridge,  of  iron,  across  the  Gunnison  river,  in 
Montrose  county,  at  a  point  known  as  the  Red  Canon, 
and  appropriates  $15,000  therefor. 

Upon  inquiry  at  Montrose,  and  on  consultation  with  'jk. 
the  chairman  of  the  Board  of  County  Commissioners  of  Jt' 
Montrose  county,  it  was  ascertained  that  the  site  desig- 
nated by  the  act  was  in  a  precipitous  part  of  the  canon,  " ', 
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without  any  means  of  access,  tliat  a  passable  road  to 
the  site  would  cost  many  thousands  of  dollars — estimated 
•as  hio^h  as  fifty  thousand— and  that  no  provision  had 
been  made  for  its  constructiou,  nor  was  there  likely  to 
be  any  action  taken  in  the  matter,  the  ])rojcct  being 
Teo^arded  as  iuipracticable. 

Under  the  circumstances,  it  was  not  deemed  advis- 
able, by  the  Commission,  to  order  a  survey,  or  incur 
any  expense  in  the  matter. 

The  appropriation  of  $15,000,  therefore,  remains 
intact. 

COAL    CREEK    RESERVOIR. 


Senate  Bill  No.  313  provides  for  the  construction  of 
;a  reservoir  at  the  head  'of  Coal  creek,  in  Arapahoe 
county,  and  appropriates  $20,000  therefor. 

The  Governor,  Attorney-General  and  the  State  Engi- 
neer are  constituted  a  board  for  the  purpose  of  construc- 
tion, and  it  is  made  the  duty  of  the  State  Engineer  to 
*'make  the  necessary  arrangements  for  measuring  the 
flow  of  water  in  said  Coal  creek,  with  a  view  of  con- 
structing a  reservoir  of  sufficient  capacity  to  hold  the 
waters  that  may  result  from  storms  in  that  portion  of 
the  State  drained  by  said  Coal  creek,  and  thereafter  to 
■calculate  and  determine  the  required  capacity  of  a  reser- 
voir to  store  the  waters  flowing  in  said  creek." 

,  Pursuant  to  the  provisions  of  the  Act,  a  gauging 
.•station  was  established,  and  the  result  of  the  measure- 
ments and  examination  is  herein  below  given  in  my 
^report  to  the  Board  of  Construction. 

REPORT. 

Denver,  Colo.,  Nov.  15,  1890. 

To  the  Board  of  Construction 

OF  THE  Coal  Creek  Reservoir: 

Gentlemen: — In  compliance  with  section   2  of  an 
Act   of  the    Seventh  General   Assembly,    "To  provide 


'(]02  FIFTH    BIENNIAL   REPORT. 

for  the  constniction  of  a  reservoir  at  the  head  of  Coal 
creek,  upon  or  adjacent  to  sections  20,  28  and  34, 
township  4  south,  range  65  west,  in  the  county  of 
Arapahoe,  to  store  the  water  of  floods,  and  appropriat- 
ing $20,000  therefor." 

I  have  to  report  that  during  the  month  of  August, 
1889,  a  gauging  station  was  established  on  said  creek, 
near  the  south  line  of  said  section  34,  for  the  purpose  of 
measuring  the  flow  of  the  stream  during  the  pendency 
of  floods,  and  that  a  limited  amount  of  information  has 
been  obtained  in  the  matters  required  by  the  Act;  and 
further,  that  I  have  made  an  examination  of  said  sec- 
tions 20,  28  and  34,  with  reference  to  the  most  available 
site  for  a  reservoir,  and  as  to  the  feasibility  of  such  con- 
struction. 

As  a  result  of  such  examination,  and  from  informa- 
tion obtained  through  residents  on  the  line  of  the 
stream,  the  following  points  have  been  determined  and 
conclusions  arrived  at: 

I^irs^ — That  the  most  available  site  for  the  location 
of  a  dam  within  the  limits  prescribed,  would  be  on  sec- 
tion 34,  in  the  north-west  quarter  of  the  north-west 
quarter  of  said  section. 

That  the  extreme  length  of  said  dam  would  be  about 
1,400  feet  and  the  greatest  depth  41  feet,  that  the  same 
would  require  for  embankment  120,625  cubic  yards  of 
dirt  and  would  cost  approximately  $30,000,  the  cost 
depending  upon  depth  for  foundation.  The  reservoir 
would  have  an  estimated  capacity  for  44,000,000  cubic 
feet  of  water. 

Second — That  owing  to  the  vast  quantities  of  sand 
carried  down  the  stream  during  flood  storms,  any  area 
which  could  be  provided  for  the  storage  of  water,  would 
in  a  limited  period  of  time  be  filled  with  sand  and  the 
structure  thus  rendered  useless,  and 

Third — That  an  area  covering  about  120  acres  of  land 
would  be  required  for  the  reservoir  site  and  dam,  said 
land  extending  diagonally  through  said  section  34;  that 
said  land  together  with  about  2,500  acres  lying  adjacent 
thereto,  is  owned  by  Adolph  Schirmer,  and  that  said 
Schirmer  refuses  to  part  with  the  same  unless  purchase 
is  made  of  his  entire  tract. 
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The  construction  of  a  flam  across  a  stream  like  Coal 
creek,  havino;  a  drainao^e  area  of  over  one  hundred  square 
miles  and,  subject  to  heavy  local  flood  storms  is,  under 
favorable  conditions,  open  to  serious  objection;  but 
when  it  is  considered  that  the  bed  of  this  channel  is  a 
light  and  shifting  sand,  which  extends  downward  to 
indefinite  depths,  rendering  a  safe  foundation  to  the  dam 
very  expensive  and  difficult  to  obtain;  and  further,  that 
the  banks  on  either  side  of  the  reservoir  site  are  com- 
posed of  the  same  material,  admitting  of  excessive  seep- 
age, so  much,  in  fact,  that  it  is  reported  impracticable 
to  carry  water  through  ditches  constructed  in  it,  and 
when  it  is  further  considered  that  it  would  be  impractica- 
ble to  prevent  the  rapid  accumulation  of  sand  in  the 
storage  basin,  and  the  consequent  covering  up  of  the 
discharge  pipes  and  destruction  of  the  basin,  it  becomes 
a  reasonable  certainty  that  the  enterprise  would  not  be 
feasible,  and  that  such  a  construction  would  be  an 
experiment  not  justifiable  under  the  peculiar  circum- 
stances. 

It  would  certainly  be  desirable  for  that  section  of 
country  if  a  system  of  reservoirs  could  be  established 
and  successfully  maintained  on  or  in  the  vicinity  of  Coal 
creek,  as,  from  the  gaugings  made,  it  has  become  evident 
that  sufficient  water  from  flood  storms  flows  through  the 
channel  to  fill  a  reservoir  of  the  capacity  heretofore 
mentioned,  perhaps  two  or  three  times  during  the  sea- 
son, and  private  enterprise,  unrestricted  as  to  locality, 
may  in  time  accomplish  this  end. 

Mr.  Schirmer  informed  me  that  some  two  or  three 
years  ago  he  had  in  contemplation  the  construction  of 
such  a  reservoir  on  Coal  creek,  on  or  above  his  land,  but 
for  the  reasons  heretofore  assigned  as  to  sand  deposits, 
had  concluded  the  scheme  impracticable. 

In  view  of  the  reasons  above  given,  I  regard  the  work 
contemplated  by  the  act  as  not  practicable  or  feasible, 
that  the  cost  of  such  a  reservoir  would  exceed  the  limits 
of  the  appropriation,  and  the  quantity  of  water  stored 
would  not  be  compiensurate  with  the  expense  incurred. 

The  gauging  station  was  established  by  my  assistants 
in  the  office,  and  the  expense  attending  this,  and  the 
examination    made   by    myself   being   light,    has   been 


(jQ^  FIFTH    BIENNIAL   REPORT, 

taken  from  my  assistant  fund,  leaving  the  appropriation 
intact. 

Respectfully  submitted, 

J.  P.  Maxwell, 

State  E7tgineer. 

At  a  meeting  of  the  Board,  the  report  was  considered 
and  the  conclusions  therein  set  forth  were  endorsed,  and 
it  was  determined  to  take  no  further  action  in  the 
matter. 

Appropriation  (intact) $  20,000 


PURIFICATION    OF    CLEAR    CREEK    WATERS. 


House  Bill  No.  193  provides  a  Commission  for  the 
purpose  of  making  experiments  and  practicable  tests  in 
the  matter  of  the  purification  of  the  waters  of  Clear 
creek,  and  appropriates  therefor  out  of  any  money  in 
the  treasury,  not  otherwise  appropriated,  the  sum"  of 
l5,ooo. 

Before  any  action  was  taken  in  this  matter  by  the 
Commission,  the  following  communication  was  received 
from  the  Auditor  of  State  relative  thereto: 

Denver,  Colo.,  Sept.  5.  1889* 
HON.  J.  P.  MAXWELL, 

State  Engifteer. 

Dear  Sir: — There  is  a  question  as  to  whether  or  not  the  appro- 
priations made  by  the  Seventh  General  Assembly  are  entirely  within 
the  constitutional  limit  as  provided  in  section  16,  page  60,  General 
Statutes  of  Colorado,  1883. 

We  made  a  statement  of  appropriations  and  an  estimate  of  the 
probable  income  for  the  years  1889  and  1890,  and  presented  them  to 
the  Governor,  calling  his  attention  to  the  facts,  and  requested  that  he 
ask  the  Supreme  Court  for  a  decision  of  the  question. 

I  would  suggest  to  you  that  it  might  be  advisable  to  await  the 
decision  of  the  Supreme  Court  before  commencing  the  work  of 
experimenting  on  the  purification  of  the  waters  of  Clear  creek. 

Yours  truly,  f^' 

LOUIS    B.  SCHWANBECK,  /■ 
A  iiditor  of  State. 

By  Harry  Tarbeli.,  ^. 


Deputy. 


Mi, 
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Being  subsequently  advised  by  the  Attorney  General 
that,  under  the  ruling  of  the  Supreme  Court,  the  appro- 
priation would  not  be  available,  no  steps  have  been  taken 
toward  carrying  out  the  provisions  of  the  act. 

Appropriation  (intact) ;  5,000 


BEAR    RIVER    ROAD. 


House  bill  No.  134  provides  for  the  construction  of  a 
State  wagon  road  through  the  Bear  river  canon,  between 
Steamboat  Springs  and  Hayden,  in  Routt  county,  and 
appropriates  $5,000  therefor. 

The  Commission  consists  of  the  Governor,  vState 
Engineer  and  chairman  of  the  Board  of  County  Com- 
missioners of  Routt  county  (S.  H.  Tharp). 

About  the  first  of  July,  1889,  I  made  a  personal  exam- 
ination of  the  caiion,  and  a  general  location  of  the  line. 
Preston  King,  civil  engineer,  was  then  employed  to 
make  the  survey,  maps  and  profiles. 

September  25,  a  call  was  made  for  bids,  under  the 
plans  anti  specifications,  the  latter  providing  for  a  ten- 
foot  solid  road-bed,  with  sixteen-foot  turnouts  not  exceed- 
ing five  hundred  feet  apart,  and  a  substantial  stone 
retaining  wall  on  the  lower  side  of  the  road.  The  road 
to  be  five  miles  and  five  hundred  feet  in  length. 

October  16,  the  following  bids  were  received: 

S.  L,.  Smith,  of  Leadville $  4,060  00 

Howard,  Gaddis  &  Packer 4,075  00 

The  award  was  made  to  S.  L.  Smith,  as  being  the 
lowest  responsible  bidder;  and  S.  H.  Tharp,  chairman 
of  the  Board  of  County  Commissioners,  was  selected  to 
superintend  the  construction. 

At  the  lower  end  of  the  canon,  and  near  the  terminus 
of  the  survey,  the  line  crossed  an  irrigation  canal,  and 
followed  the  lower  bank  thereof  for  abouit  five  hundred 
feet. 
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In  the  construction  at  this  point,  objection  was  made 
by  the  owners  of  the  canal,  to  buildino^  the  road  along 
said  lower  bank,  and  hence,  by  a  subsequent  agreement 
with  the  contractor,  the  road  was  to  terminate  at  the 
crossing  of  the  ditch,  and  sixty  dollars  was  to  be 
deducted  from  the  contract  price. 

Notice  having  been  received  from  the  Superintendent 
that  the  road  would  be  completed  by  the  last  of  Decem- 
ber, 1889,  I  ^^"'^^  arranged  with  the  Superintendent  to 
meet  him  on  the  ground  about  the  first  of  January,  1890, 
for  the  purpose  of  inspection. 

Arriving  in  Steamboat  Springs  on  Monday,  January 
7,  I  was  informed  that  the  forces  had  been  drawn  off 
the  road  on  the  Saturday  previous,  and,  on  that  same 
evening,  the  contractor  started  for  Denver,  carrying 
with  him  Mr.  Tharp's  certificate  as  to  completion. 

An  inspection  of  the  road,  although  made  with  diffi- 
culty, on  account  of  the  deep  snow,  developed  very 
serious  defects  in  construction,  the  road-bed  being  so 
narrow  as  to  render  travel  over  it,  with  teams,  unsafe 
and  impracticable,  the  retaining  walls  insecure,  and  the 
bridges  flimsy  and  without  proper  foundations. 

Proceeding  immediately  to  Denver,  I  found  that  the 
contractor  had  attempted  to  effect  a  settlement  and  pay- 
ment, on  the  strength  of  Mr.  Tharp's  certificate.  Upon 
the  advice  of  the  Attorney-General,  however,  the 
Auditor  refused  to  draw  the  warrant,  because  the  papers 

presented  by  the  contractor  did  not  constitute  a  certifi- 
cate of  completion  of  the  road^  as  required  by  the  act. 

The  contractor  then  brought  a  77iandamus  suit  against 
the  Auditor,  in  the  District  Court  of  Arapahoe'County, 
Judge  Allen  presiding,  to  compel  the  issuance  of  the 
warrant.  The  mandamus  was  granted,  whereupon  the 
Attorney-General  took  the  case,  by  writ  of  error,  to  the 
Supreme  Court,  where  Allen's  judgment  was  reversed 
-and  the  case  dismissed. 
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The  contractor  then  instituted  ])roccedinc^s  in  the 
District  Court  of  Lake  County,  to  conii)el  the  P>oard  to 
issue  a  certificate  of  conipktion,  the  contractor  alle<(ing 
the  completion  of  the  road,  and  the  P>oard  denying;  it, 
where  the  case  is  still  pending;. 

In  the  meantime,  the  Board,  after  due  notice  to  the 
contractor,  declared  the  contract  annulled,  and  proceeded 
to  advertise  for  a  re-letting  of  the  work.  Bids  were 
received  under  this  call,  but  it  was  finally  concluded  by 
the  Board,  not  to  make  the  award  until  trial  was  had  in 
the  case  now  pending-. 

The  complications  in  this  case  have  been  unfortunate 
lor  the  people  of  Routt  county,  as  the  road  is  much 
needed,  the  caiion  being  impassable  during  high  water 
time;  but  the  persistent  efforts  of  the  Board  to  secure 
completion  have  thus  far  been  unavailing,  on  account 
of  these  legal  proceedings  and  the  uncertainties  con- 
nected therewith. 


STATEMENT  OF  EXPENDITURES. 


Appropriation 

Preston  King,  for  survey  and  maps 

Advertising 

S.H.  Tharp,  service  and  team  in  survey 

S.  H.  Tharp,  trip  to  Denver  to  Board  meeting.  .  . 
S.  H.  Tharp,  superintendence  of  construction  .  . 
State  Engineer,  expense  three  trips  to  Bear  river. 


Balance  unexpended. 


I 

■  ■  ■  ■  i 
267  25  ! 

54  75  I 
117  00  j 

84  60 
224  00 
106  35 


5,000  00 


853  95 


4,146  05 


GLENWOOD    SPRINGS    BRIDGE, 


House  Bill  No.  50  provides  for  the  construction  of  a 
State  bridge  across  the  Grand  river  at  Glenwood  Springs, 
and  appropriates  l45,cxxD  therefor. 

The  Governor,  State  Engineer  and  Chairman  of  the 
Board  of  County  Commissioners  of  Garfield  county  are 
-constituted  a  Board  of  Construction. 
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On  the  eleventh  day  of  September,  1SS9,  the  Board 
met  at  Glenwood  Springs,  and  made  a  definite  location 
of  the  site.  Theo.  Rosenberg,  civil  engineer,  was  em- 
ployed to  make  a  careful  survey  of  the  ground,  sink  test 
pits,  and  submit  maps  and  profiles  for  inspection  of 
Board.  A.  call  was  then  made  for  plans,  as  provided  by 
law,  under  which  three  plans  were  submitted,  and  that 
of  J.  \V.  Hoover,  of  Kansas  City,  adopted.  Bids  being 
then  called  for,  ten  were  submitted,  the  lowest  being 
that  of  the  Bullen  Bridge  Company,  for  $37,489.00,  to 
whom  the  award  was  made.  Subsequently  this  amount 
was  increased  to  $40,000.00,  by  agreement  with  the 
Board,  in  consideration  for  which  the  bridge  company 
contracted  to  construct  an  additional  1,564  feet  of  iron 
railing  between  the  roadway  and  sidewalks  on  the  bridge, 
for  the  better  security  of  pedestrians. 

The  plans  call  for  a  deck  bridge,  863  feet  long,  includ- 
ing no  feet  of  masonry  approaches;  the  753  feet  of  steel 
superstructure  to  consist  of  one  235-foot  span,  one  108- 
foot  span,  two  S5-foot  spans,  one  60-foot  span,  and  265 
feet  of  shorter  spans  having  pedestal  supports.  The 
sub-structures  to  be  of  first-class  masonry.  The  bridge 
is  sufficiently  elevated  to  give>  21  feet  head  room  over 
the  Denver  &  Rio  Grande  railroad  track.  After  the 
plans  were  adopted  some  complications  arose,  through  a 
misunderstanding  between  interested  parties  in  Glen- 
wood and  the  railroad  company,  necessitating  a  modifi- 
cation of  the  plans  and  the  raising  of  the  floor  of  the 
bridge  some  six  feet  to  satisfy  the  demands  of  said  road. 

The  masonry  was  completed  and  the  main  span  placed, 
several  months  ago,  further  work  having  been  suspended 
from  the  want  of  the  iron  for  the  remaining  spans.  All 
the  material  is  now  on  the  ground,  and  the  early  com- 
pletion of  the  entire  structure  assured. 

Note.— Since  making  report  to  the  Governor,  the  Glenwood  vSprings  bridge 
has  been  completed  and  inspected,  and  was,  on  the  nineteenth  day  of  February 
1891,  accepted  by  the  board  of  construction.  Appended  will  be  found  a  statemen 
of  expenditures  connected  therewith: 
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.Appropriation 

For  preliminary  work,'  profiles,  surveys  and  superin- 
tendence    


For  advertising 

For  blue  prints  for  bidders 

For  accepted  plans  by  J.  W.  Hoover 

For  inspection  of  iron  at  shops 

State  Engineer,  expense,  three  trips 

Bullen  Bridge  Co.,  account  contract 

Bullen  Bridge  Co.,  extra  masonry  and  painting  . 


Balance  unexpended 


1,656  20 

91  70 

53  10 

500  00 

329  85 

70  95 

40,000  00 

445  50 


45,000  00 


43,147  50 
1,852  50 


DELTA    COUNTY    BRIDGE. 


Senate  bill  No.  73  provides  for  the  construction  of 
an  iron  bridge  across  the  Gunnison  river  at  some  suit- 
able point  between  the  mouth  of  the  Black  Canon  and 
the  mouth  of  the  Uncompahgre  river,  in  Delta  county, 
and  appropriates  $20,000  therefor. 

The  Governor,  State  Engineer  and  Chairman  of  the 
Board  of  County  Commissioners,  of  Delta  county  (Aaron. 
Clough)  are  constituted  a  commission  for^the  purpose 
of  locating  and  constructing  said  bridge. 

In  December  of  1889  I  made  an  examination  of  the 
ground,  and  with  Mr.  Aaron  Clough  located  the  site 
of  the  bridge  at  the  mouth  of  Black  Caiion,  as  being 
the  safest  in  the  foundation,  the  most  economical  in 
cross-section,  and  as  the  most  generally  satisfactory  to 
the  people  to  be  accommodated. 

Plans  were  called  for  as  provided  by  law,  and  $200 
offered  for  the  best  and  accepted  plans. 

Under  the  call  for  bids,  seven  were  received,  the  low- 
est of  which  being  by  the  Bullen  Bridge  Co.,  for  $17,289, 
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the  award  was  made  to  said  company  and  contract 
entered  into. 

'  TJie  plans  call  for  a  two  span  bridge,  196  and  180 
feet  respectively,  with  a  16-foot  clear  roadway,  the  abut- 
ments and  pier  to  be  first-class  masonry.  The  latter  are 
now  completed,  and  the  material  for  the  super-structure 
reported  on  the  ground  or  in  transit.  I  am  informed  by 
the  contractor  that  work  will  be  resumed  at  an  early 
date,  and  the  bridge  completed  for  acceptance  in  the 
following  January. 

Note— This  bridge  has  been  completed  and  accepted  since  report  thereon  was 
made  to  the  Governor,  and  appended  will  be  found  a  statement  of  expenditures. 


STATEMENT  OF   EXPENDITURES. 

A  rkr»mnriation                      

1  20,000  00 

Theo.  Rosenberg  surveys,  maps  and  profiles 

$      125  80 

36  blue  prints  of  profiles  and  plans 

4035 

Ada  Dwelle,  12  copies  specifications 

8  40 

115  00 

State  Engineer  and  deputy  .expense  of  three  trips  to  site 

92  75 

H.  C.  Jennings,  account  Superintendent  and  inspec- 
tion of  iron  at  shop 

86445 

The  Bullin  Bric'ge  Co.,  contract 

17,289  00 

18,735  75- 

1  1,264  25. 

I: 


.     BEAR    RIVER     BRIDGE. 


House  bill  No.  58  provides  for  the  construction  of  a 
State  bridge  across  Bear  river,  in  Routt  county,  at  some 
point  betweefi  Juniper  and  Cross  mountains,  appro- 
priates $7, OCX)  therefor,  and  designates  the  Governor, 
State  ^Engineer  and  Chairman  of  the  Board  of  County 
Commissioners  of  Routt  county  as  the  locating  and 
building  board. 
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In  January,  1890,  I  made  an  examination  of  the 
ground,  and  selected  the  Thornburg  crossing  of  tlic 
Bear  as  tlie  most  available  for  economical  constrMction 
and  as  affording  the  greatest  accommodation  to  the 
traveling  public. 

After  the  adoption  of  suitable  plans,  bids  were  called 
for,  of  which  six  were  received. 

The  award  was  made  to  the  Bullen  Bridge  Co.,  as 
being  the  lowest  bidder,  for  $6,389.  The  bridge  is  to 
be  a  combination  truss,  with  two  spans,  of  one  hundred 
and  twelve  feet  each,  and  fourteen  feet  roadway — the 
w^ooden  truss  members  to  be  of  Oregon  pine,  and  the 
sub-structure  to  be  of  masonry.  This  bridge  is  over 
one  hundred  miles  from  any  railroad,  and  the  shipments 
of  material  have  therefore,  been  attended  with  consid- 
erable expense,  as  well  as  delay,  but  all  material  is 
reported  now  on  the  ground,  and  the  bridge  well  under 
construction. 

STATEMENT   OF   EXPENDITURES. 


Appropriation  ....  ' 

State  Eugiueer,  expense  locating  site \  $  58  70 

Copies,  blue  prints  and  specifications |  9  86 

Advertising  for  plans  and  bids j  82  80 

J.  C.  Kennedy,  for  surv'eys  and  superintendence  ....  1  142  00 

Balance  unexpended 1 


293  36 
6,706  64 


(Contract  not  completed.' 
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APPROPRIATIONS  FOR  INTERNAL  IMPROVEMENTS,  AND  UNEXPENDED 

BALANCES. 


IMPROVEMENT 


Av>propriated  Unexpended 


Bennett  creek  and  Conejos  wagon  road   . 
Trinidad  and  Stonewall  fvagon  road  .   .   . 

Ten  Mile  river  bridge 

Grand  river  bridge 

Clear  Creek  county  road 

Grand  river  road  and  bridge 

Del  Norte  levee 

South  Boulder  creek  diversion 

Del  Norte  bridge 

Diversion  of  waters,  Grand  and  Laramie. 

Co  al  creek  reservoir 

Clear  creek  purification 

Bear  river  road      

Glenwood  Springs  bridge 

Delta  county  bridge 

Slontrose  county  bridge 

Bear  river  bridge 

Totals 


$  7 
15 

2 
■      6 

5 
10 

2 
25 

7 
'3 
20 

5 

5 
45 
20 
15 

7 
^209 


,500  00 
,000  00 

,000  DO 
,000  00 
,000  00 
,000  00 
,000  00 

,000  00 
,000  00 

,000   GO 

,000  00 

,000   00 

,000  00 
,000  00 

,000   00 

,000  00 
,000  00 


500  00 


336  04 

33  70 

241  15 

82   10 

4,524  10 
9,412  82 

871  78 
23,443  32 

1,441  06 
i;>,oco  00 

20,000   00 

■  5,000  00 

1,852  50 
1,264  25 

15,000  00 


$  96,502 


From  the  above  recapitulation  it  will  be  seen  that 
j^209, 500  were  appropriated  for  internal  improvements, 
and  that  of  this  amount  the  sum  of  $96,502.82  is  returned 
unexpended.  As  the  Bear  river  road  and  Bear  river 
bridges  are  not  yet  completed,  the  balances  in  these  cases 
are  estimates. 

In  the  construction  of  the  State  roads  and  bridges, 
it  has  been  the  aim  of  the  various  Boards,  to  secure  the 
best  possible  results  within  the  limits  of  the  appropri- 
ations. In  the  bids  for  the  bridges,  competion  was 
sharp,  resulting  in  very  favorable  figures  to  the  State, 
for  a  good  class  of  bridges. 

All  sub-structures  are  masonry,  and  suitable  for  iron 
super-structures  should  they  ever  be  required,  where  not 
already  provided  for.     In  the  combination  bridges,  all 
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truss  members  of  wood  can  be  replaced  by  iron  at  any 
time  in  the  future.  All  iron  and  steel  have  been  care- 
fully inspected  and  tested,  at  the  shops,  in  Chica^ro,  by 
experts  in  the  line,  and  a  close  supervision  of  con- 
struction has  been  provided  in  all  cases. 

There  have  been  vexatious  delays,  in  connection  with 
the  construction  of  the  bridges,  occasioned  by  hij^h 
water,  and  for  other  causes,  but,  in  no  case  has  travel 
been  seriously  discommoded;  and  it  has  not  been  deemed 
advisable,  in  the  interest  of  the  State,  to  take  summary 
measures  for  the  enforcement  of  contracts  where  the 
limit  as  to  time  has  been  exceeded,  believing  that  the 
best  interests  of  the  State  would  be'  subserved  in  secur- 
ing, if  possible,  the  completion  of  all  bridges  under  the 
present  favorable  contracts. 

The  most  important  of  the  enterprises  undertaken 
for  the  State,  during  the  past  two  years,  is  the 

STATE    CANAL    NO.     I. 

The  act  of  the  Seventh  General  Assembly,  known  as 
S.  B.  No.  263,  approved  April  19,  1889,  authorized  the 
construction  of  one  or  more  irrigating  canals  from  the 
Arkansas  river,  under  the  control  of  the  Board  of  Peni- 
tentiary Commissioners  acting  as  a  Board  of  Construc- 
tion. 

Under  the  provisions  of  the  act,  and  at  the  request 
of  the  Commissioners,  an  examination  was  made  by 
myself  June,  1889,  and  the  head  of  the  canal  established 
on  the  south  bank  of  the  river,  in  the  Grand  Canon, 
about  three  miles  above  the  mouth  of  the  latter. 

Surveys  were  then  begun  under  the  direction  of  John 
S.  Titcomb,  the  Deputy  State  Engineer.  The  first,  or 
trial  line  was  run  on  a  grade  of  6.34  feet  per  mile  to  the 
east  side  of  the  ''Prison  Hogback,"  at  Canon  City,  and 
thence  on  a  grade  of  1.76  feet  per  mile.  This  line  was 
run  to  a  point  twenty-five  miles  fro.  i  the  head. 
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On  further  consideration  the  Deputy  decided  to 
change  the  grade,  and  accordingly,  after  raising  the 
grade  at  the  head  two  feet,  ran  another  line  on  a  grade 
of  5.  28  feet  per  mile  from  the  head  to  the  mouth  of  the 
canon,  and  thence  on  a  grade  of  1.76  feet  per  mile. 
This  made  a  difference  of  fourteen-  feet  in  the  elevation 
(higher)  of  the  line  from  about  the  mouth  of  the  canon, 
putting  the  line  on  better  ground  generally,  covering 
more  land  and  shortening  the  line  considerably,  cutting 
off  about  one  and  three-quarter  miles  at  one  place  over 
the  trial  line.  This  second  line  was  run  out  about 
thirty  miles  and  the  survey  stopped  for  awhile.  Later, 
in  August  and  Septeihber,  1889,  the  preliminary  loca- 
tion was  carried  on  to  intersect  the  Fountain  qui  Bouille, 
by  Mr.  Thomas  W.  Titcomb.  Under  the  latter,  a  pre- 
liminary line  was  also  run  from  the  head  along  the 
south  side  of  the  riv^er,  about  one  and  one-half  miles,  to 
where  it  crosses  to  the  north  side,  and  this  line  was 
continued,  being  the  second  within,  and  the  third  out- 
side of  the  canon,  to  the.  open  park  north-east  of  Canon 
City. 

Proper  maps  and  statements  of  w^ater  rights  were 
prepared,  duly  executed  and  filed  with  the  recorder  of 
Fremont  county  and  in  this  office. 

Later,  and  early  in  1890,  the  line  of  the  tunnel 
through  the  ''Prison  Hogback"  at  Canon  City  was 
definitely  fixed,  and  at  the  date  of  this  report  very  satis- 
factory progress  has  been  made  in  driving  said  tunnel, 
as  well  as  in  grading  the  approaches  to  the  same  at  each 
end. 

According  to  the  data  furnished  by  the  State  Land 
Department,  the  canal  will  cover  some  27,000  acres  of 
State  land. 
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